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ECOSYSTEM  MANAGEMENT 


TUESDAY,  NOVEMBER  9,  1993 

U.S.  Senate,  Subcommittee  on  Agriculture  Re- 
search, Conservation,  Forestry  and  General 
Legislation,  Committee  on  Agriculture,  Nutri- 
tion, AND  Forestry, 

Washington,  DC. 

The  subcommittee  met,  pursuant  to  notice,  at  2:05  p.m.,  in  room 
332,  Russell  Senate  Office  Building,  Hon.  Tom  Daschle,  Chairman 
of  the  Subcommittee,  presiding. 

Present  or  submitting  a  statement:  Senators  Daschle,  Craig  and 
Cochran. 

STATEMENT  OF  SENATOR  THOMAS  A.  DASCHLE,  U.S.  SENATOR 
FROM  THE  STATE  OF  SOUTH  DAKOTA 

Senator  Daschle.  The  hearing  will  come  to  order. 

I  want  to  thank  our  witnesses  for  changing  their  schedules  so 
that  we  could  accommodate  what  I  expect  will  be  a  series  of  votes 
beginning  at  about  2:15.  The  hearing  may  have  to  stand  in  recess 
while  those  votes  occur,  but  I  am  hopeful  that  if  somebody  else  can 
be  here  during  that  time,  we  might  be  able  to  alternate  and  keep 
the  hearing  going  as  long  as  practical. 

On  June  4  of  1992,  the  Forest  Service  announced  that  it  would 
embark  on  a  new  management  philosophy  that  emphasizes  "a 
higher  sensitivity  to  all  environmental  values  of  the  National  For- 
ests." Howevery^ecause  ecosystem  management  is  relatively  new 
and  has  yet  to  b^ clearly  defined,  questions  have  been  raised  as  to 
how  it  specifically  will  affect  the  stewardship  of  Federal  lands. 

For  example,  it  remains  unclear  how  the  implementation  of 
the  ecosystem  management  will  affect  the  development  of  new  for- 
est plans  or  the  standards  and  guidelines  used  to  govern  the 
harvesting  practices  in  our  national  forests  and  whether  the  For- 
est Service  will  perform  the  research  necessary  to  develop 
sound  ecosystem  management  strategies  for  all  the  national 
forests.  These  questions  need  to  be  answered  if  all  those  affected 
by  management  of  the  national  forest  can  be  comfortable  support- 
ing this  approach. 

One  thing  is  certain:  the  time  has  come  to  take  management  of 
the  national  forest  in  a  new  direction. 

Public  criticism  of  the  Forest  Service  has  grown  in  recent  years. 
Over  harvesting  and  the  use  of  questionable  forest  management 
practices  have  eroded  public  confidence  in  the  agency.  Environmen- 
tal groups  continue  to  file  numerous  appeals  and  lawsuits,  charg- 
ing failure  to  comply  with  basic  environmental  legal  requirements. 

(1) 


The  Forest  Service  has  been  forced  to  hire  more  and  more  wildHfe 
biologists  to  ensure  that  timber  sales  do  not  further  harm  sensitive 
species.  Timber-dependent  communities  suffer  as  National  Forest 
timber  programs  are  paralyzed.  Costs  have  gone  up.  Species  have 
been  put  at  risk  and  timber  sales  have  been  held  up. 

Federal  land  management  agencies  are  responding  by  changing 
the  way  they  do  business.  In  June  of  1992,  the  Forest  Service  took 
the  first  step  toward  implementing  more  ecologically  sensitive 
stewardship  of  Federal  land.  This  summer,  USDA  Assistant  Sec- 
retary Lyons  stated  that  the  Forest  Service  is  no  longer  "going  to 
manage  for  predetermined  timber  sale  targets  anymore.  We  are 
going  to  manage  to  protect  the  health  of  forest  ecosystems,"  he 
said.  "Timber  management  will  continue  to  be  an  important  prod- 
uct of  forest  management,  but  we  need  to  look  at  timber  as  a  tool 
of  forest  management,  as  opposed  to  its  sole  objective." 

This  statement  signals  an  important  shift  in  direction.  It  reflects 
the  future  of  Federal  policy.  But  as  we  move  in  this  new  direction, 
policy  makers  must  not  only  respect  the  biological  limits  of  national 
forest  ecosystems,  they  must  not  forget  that  people  and  commu- 
nities are  integral  parts  of  these  ecosystems  and  their  needs  must 
be  accounted  for  in  this  new  process. 

Americans  share  a  common  interest  in  ensuring  that  the  Federal 
lands  are  managed  in  the  most  responsible  manner,  so  that  they 
may  be  enjoyed  in  perpetuity  by  our  children  and  their  children. 
I  am  hopeful  that  ecosystem  management  will  provide  the  means 
to  achieve  truly  outstanding  stewardship  of  our  natural  resources. 
If  together  we  forge  this  new  system  of  management,  then  I  believe 
we  can  move  beyond  the  appeals,  the  litigation,  and  the  debates 
over  below  cost  sales  and  focus  our  efforts  on  providing  a  reliable 
supply  of  timber  while  managing  the  national  forests  in  the  most 
ecologically  responsible  manner  possible. 

Today  we  are  holding  the  first  of  two  hearings  on  the  subject  of 
ecosystem  management.  We  intend  to  examine  the  progress  of  the 
Forest  Service  and  the  Bureau  of  Land  Management  in  defining, 
developing  and  implementing  ecosystem  management. 

Of  particular  interest  to  the  subcommittee  is  whether  Forest 
Service  and  the  BLM  are  committed  to  performing  the  research 
necessary  to  develop  sound  ecosystem  management  strategies  for 
all  Federal  lands,  how  the  Forest  Service  and  the  BLM  will  be  co- 
ordinating with  other  Federal  agencies,  and  how  implementation  of 
the  ecosystem  management  will  affect  Forest  Service  planning  and 
timber  harvesting  practices. 

We  intend  to  hold  a  second  ecosystem  management  hearing  early 
next  year  to  explore  issues  of  private  land  ownership,  whether  the 
existing  Federal  laws  are  adequate  to  allow  the  Forest  Service  to 
implement  ecosystem  management,  and  whether  the  current  Forest 
Service  budgeting  system  needs  to  be  revised  to  give  the  Forest 
Service  more  flexibility. 

I  want  to  thank  all  of  the  witnesses  for  their  attendance  this 
afternoon  and  it  is  perfect  timing,  but  I  would  call  upon  my  rank- 
ing member  for  any  opening  comments  that  he  wished  to  make. 


STATEMENT  OF  SENATOR  LARRY  E.  CRAIG,  U.S.  SENATOR 
FROM  THE  STATE  OF  ffiAHO 

Senator  Craig.  Mr.  Chairman,  let  me  thank  you  very  much  for 
holding  these  hearings,  and  as  we  discussed  early  on,  some  of  the 
issues  that  might  become  priority  issues  before  this  subcommittee, 
and  to  discuss  the  whole  general  issue  of  ecosystem  management. 
You  were  very  willing  to  explore  that.  This  administration  is  ref- 
erencing that.  It  becomes  reality  in  the  Forest  Service  as  they  look 
toward  implementation  of  some  of  these  concepts  in  their  manage- 
ment schemes  now  and  over  the  last  year  or  so. 

I  think  all  of  us  on  this  committee  who  have  large  public  lands 
in  our  States  have  watched  with  a  very  high  level  of  frustration  the 
head-on  that  public  policy  is  now  taking  in  a  collision  course  with 
itself.  We  see  the  frustration  of  foresters  or  BLM  people,  and  range 
managers  with  the  Endangered  Species  Act  as  it  relates  to  a 
variety  of  other  policies.  We  have  heard  Secretary  Babbitt  speak 
eloquently  to  the  National  Biological  Survey  as  his  approach  to- 
ward dealing  with  the  Endangered  Species  Act  and  ecosystem  man- 
agement. 

There  are  a  lot  of  questions  to  be  asked.  But  more  importantly 
I  think,  Mr.  Chairman,  it  is  clearly  the  responsibility  of  the  United 
States  Congress,  in  working  with  this  administration,  to  try  to  re- 
solve the  obvious  train  wreck  that  I  believe  not  only  are  we  head- 
ing toward,  but  I  believe  in  reality  we  are  in. 

Idaho  is  quite  typical  of  the  Western  States  in  that  we  are  highly 
dependent  upon  access  to  our  public  land  resources  for  all  reasons. 
From  a  sound  and  quality  environment  for  recreation  purposes,  for 
a  tourism  economy,  for  well-being  of  the  state  of  mind  that  exists 
there,  but  also  for  the  traditional  economies  of  the  forest  products 
industry  and  the  thousands  of  people  that  are  employed  by  it,  and 
the  livestock  industry  and  the  mining  industry. 

There  remains  an  attitude  by  some  that  the  best  way  you  man- 
age this  public  land  and  its  resources  is  to  get  people  off  and  away 
from  it.  And  that,  of  course,  in  its  essence  destroys  the  economies 
of  the  west  and  does  not  resolve  anything.  Many  of  us  have  always 
felt  there  has  to  be  a  better  way. 

But  the  question  becomes,  and  I  hope  we  can  explore  it  in  this 
committee,  the  relation  of  ecosystem  management,  with  the  Na- 
tional Forest  Management  Act,  and  with  the  Federal  Land  Policy 
and  Management  Act.  There  are  so  many  questions  to  be  asked 
and  decisions  to  be  made.  If,  in  fact,  ecosystem  management  is  a 
reality,  should  it  be  written  into  law?  That  is  a  question  that  ought 
to  be  asked,  and  we  ought  to  have  a  full  discussion  as  it  relates 
to  dealing  with  it  in  that  regard. 

I  think  all  of  us  are  frustrated  by  the  fires  of  California  of  recent 
days.  One  of  the  things  that  was  not  mentioned,  but  it  was  very 
significant  at  least  to  some,  was  that  a  large  portion  of  the  habitat 
designated  for  the  gnatcatcher  was  destroyed.  Is  that  not  a  conflict 
with  where  we  are? 

We  know  that  those  areas  in  California  have  historically  burned 
time  after  time  after  time.  And  yet,  somehow  a  habitat  was  main- 
tained there.  It  does  not  speak  well  to  our  intelligence  or  our  capa- 
bilities. But  we  are  driven  by  politics.  We  are  driven  by  policy,  and 


yet,  it  appears  that  some  of  the  directions  we  are  headed  in  do  not 
make  a  lot  of  sense. 

Clearly,  in  the  Western  States  today,  the  public  land  States, 
where  there  can  be  tremendous  influence  placed  by  public  policy, 
the  whole  issue  of  the  Endangered  Species  Act  and  what  it  means, 
and  the  idea  of  single  management  packages  for  every  single  spe- 
cies that  is  designated  as  endangered  or  at  risk  through  the  En- 
dangered Species  Act,  just  cannot  make  sense,  Mr.  Chairman. 

We  cannot  manage  that  way.  We  cannot  have  hundreds  upon 
hundreds  of  management  schemes  all  stacked  on  top  of  each  other, 
colliding  with  each  other,  requiring  very  specific  management  de- 
mands on  staff  and  time  of  the  agencies.  The  idea  that  it  would 
take  upwards  of  several  millions  of  dollars  for  every  management 
scheme,  and  there  are  hundreds  that  would  be  suggested,  well  that 
is  why  we  are  holding  the  hearings.  That  is  why  you  and  I  and  oth- 
ers are  increasingly  interested  in  looking  at  issues  to  be  dealt  with. 

I  brought  with  me  a  copy  of  this  publication  called  Snapshot  in 
Time,  which  compares  historic  photographs  of  the  Boise  National 
Forest  with  1992  photographs  of  the  same  terrain.  The  difference 
in  vegetative  cover  are  very,  very  dramatic,  largely  as  a  result  of 
wildfires. 

So  I  hope  that  through  the  process  that  we  are  about  to  engage 
in,  Mr.  Chairman,  we  will  use  our  talents,  our  capabilities,  the 
unique  ability  to  use  computer  modeling  to  look  forward  and  look 
backwards  and  evolve  a  public  policy  that  blends  all  of  our  inter- 
ests together  in  a  realistic  fashion  towards  managing  our  public 
lands. 

Conflict  does  not  work.  It  only  damages  the  very  thing  we  are  in- 
terested in  protecting  or  managing  in  a  reasonable  fashion.  I  hope 
that  we  can  move  ahead.  Thank  you. 

Senator  Daschle.  Thank  you  very  much,  Senator  Craig. 

[The  prepared  statement  of  Senator  Craig  follows:] 

Statement  of  Senator  Craig 

Senator  Daschle,  thank  you  for  holding  this  hearing,  and  for  the  spirit  of  coopera- 
tion which  has  gone  into  preparing  for  the  hearing. 

Ecosystem  management  is  a  very  timely  topic  for  the  subcommittee.  It  is  the  sub- 
ject of  frequent  discussion  in  a  variety  of  contexts  related  to  forest  policy: 

•  Its  relationship  to  the  Endangered  Species  Act  and  the  species-by-species  ap- 
proach it  mandates. 

•  Its  relationship  to  the  National  Biological  Survey.  Secretary  Babbitt  has  argued 
that  creation  of  the  National  Biological  Survey  will  support  the  development  and 
implementation  of  Ecosystem  Management.  I  am  interested  how  this  is  to  be  accom- 
plished. 

Its  relationship  to  the  National  Forest  Management  Act  (NFMA).  Former  Forest 
Service  Chief  Dale  Robertson  adopted  Ecosystem  Management  as  policy  in  June 
1992.  However,  compatibility  of  ecosystem  concepts  with  the  procedural  require- 
ments of  NFMA  is  still  unclear  to  me. 

Its  relationship  to  the  Federal  Land  Policy  and  Management  Act  (FLPMA).  The 
BLM  is  developing  its  own  Ecosystem  Management  policies.  Coordination  and  con- 
sistency among  the  agencies  warrants  further  discussion  during  this  hearing. 

There  exists  widely-held  expectation  that  Ecosystem  Management  holds  the  key 
to  solving  our  divisive  public  debate  over  natural  resources.  Despite  all  the  interest, 
there  is  much  about  it  we  do  not  understand.  This  hearing  on  its  policy  and  re- 
search aspects,  and  a  later  hearing  on  its  implementation,  should  help  us  better  un- 
derstand its  promise  and  its  problems. 


Ecosystem  Management  may  have  the  potential  to  rally  divergent  public  opinion 
around  common  goals.  But  I  suspect  significant  changes  in  law,  regulation,  and 
budgeting  procedures  will  be  needed  to  make  it  work. 

For  instance,  species-by-species  protection  required  by  the  Endangered  Species 
Act  conflicts  with  my  understanding  of  Ecosystem  Management  objectives.  Eco- 
system Management  should  strive  to  provide  broad  habitat  conditions  which  benefit 
many  species  of  plants  and  animals.  Exclusive  emphasis  on  one  species  may  force 
the  decline  of  others.  The  result  is  a  management  dilemma  of  overlapping  and  con- 
flicting recovery  plans. 

We  must  remember  that  nature  is  not  static.  Wildfire,  insect  infestations,  and 
hurricanes  are  a  few  of  the  forces  which  periodically  alter  the  landscape.  Habitat 
set-asides  for  individual  species  are  a  fragile  solution.  As  we've  recently  witnessed 
in  the  case  of  the  southern  California  fires,  a  significant  portion  of  habitat  des- 
ignated for  the  gnatcatcher  was  destroyed.  The  lesson  we  should  learn  is  that 
ecosystems  must  oe  actively  managed,  and  that  principle  is  the  same  whether  in 
California  chaparral  or  Idaho  mixed  conifer  forests. 

To  illustrate  this  point  further  Senator  Daschle,  Fve  brou^t  with  me  a  copy  of 
the  publication  "Snapshot  in  Time"  which  compares  historic  photographs  of  the 
Boise  National  Forest  with  1992  photos  of  the  same  terrain.  The  differences  in  vege- 
tative cover  are  dramatic — ^largely  as  the  result  of  wildfire. 

Through  our  hearings  process,  I  hope  we  will: 

•  Expand  our  understanding  of  the  potential  of  ecosystem  management. 

•  Determine  how  it  can  be  applied  to  assist  natural  resource  managers  solve  the 
complex  issues  they  face  today. 

•  Commit  to  developing  the  new  legislative  and  scientific  tools  needed  to  support 
the  orderly  application  of  ecosystem  management  in  the  field. 

Senator  Daschle.  We  have  a  vote,  but  Senator  Craig  and  I  both 
have  a  4:30  conflict  that  will  necessitate  that  we  try  to  finish  this 
hearing  prior  to  4:30.  To  accommodate  that  schedule,  I  would  like 
to  call  our  Forest  Service  and  BLM  witnesses  to  the  table  and 
begin  testimony  at  this  time. 

Mr.  Dave  Unger,  the  Acting  Chief  of  the  Forest  Service  is  here, 
and  Mr.  Jim  Baca,  the  Director  of  Bureau  of  Land  Management, 
who  is  accompanied  by  Dr.  Jack  Williams.  If  they  would  come  to 
the  table,  we  will  take  their  testimony.  We  have  15  minutes  to  the 
first  vote,  then  there  will  be  two  accompanying  votes.  I  think  we 
may  just  stav  for  the  second  two  votes  and  then  be  right  back. 

Senator  Craig.  Mr.  Chairman,  let  me  also  welcome  Jim  and 
Dave  and  also  congratulate  Dave  for  his  new  role,  obviously  a  very 
demanding  one.  I  wish  you  luck. 

Mr.  Unger.  Thank  you. 

Senator  Daschle.  No  truer  words  ever  spoken.  You  have  a  big 
job  ahead  of  you  under  difficult  circumstances  and  we  appreciate 
your  willingness  to  come  today  and  appear  with  the  BLM.  We  will 
take  your  testimony  at  this  time,  Mr.  Unger. 

STATEMENT  OF  DAVID  G.  UNGER,  ACTING  CHIEF,  U.S.  FOREST 
SERVICE,  WASHINGTON,  DC;  ACCOMPANIED  BY  DR.  FRED 
SWANSON,  SUPERVISORY  RESEARCH  GEOLOGIST  AND  ECO- 
SYSTEM TEAM  LEADER,  PACIFIC  NORTHWEST  FOREST  AND 
RANGE  EXPERIMENT  STATION,  CORVALLIS,  OR 

Mr.  Unger.  Thank  you,  Mr.  Chairman.  We  appreciate  the  oppor- 
timity  to  talk  about  our  ecosystem  management  strategies  on 
national  forest  system  lands.  I  am  accompanied  by  the  gentleman 
at  the  end  here.  Dr.  Fred  Swanson,  who  is  a  supervisory  research 
geologist  and  ecosystem  team  leader  from  our  Pacific  Northwest  re- 
search station  in  Corvallis  Oregon. 


As  the  chairman  has  mentioned,  in  June  the  Forest  Service  did 
announce  ecosystem  management  as  a  framework  for  managing 
the  national  forests  and  grasslands.  As  you  know,  this  followed  a 
two-year  experiment  with  what  we  call  new  perspectives,  which 
sort  of  laid  the  groundwork  for  the  principles  that  we  later  an- 
nounced in  this  ecosystem  management  initiative. 

Let  me  try  to  define  in  a  couple  of  different  ways  what  we  think 
ecosystem  management  is.  We  believe  it  is  a  holistic  approach  to 
natural  resource  management  that  moves  beyond  a  compart- 
mentahzed  approach.  The  compartmentalized  approach  focuses  on 
individual  parts  of  the  forest  and  we  want  to  look  more  comprehen- 
sively. It  is  an  approach  that  steps  back  from  the  forest  stand  and 
focuses  on  the  forest  landscape  and  its  position  in  the  larger  envi- 
ronment in  order  to  integrate  the  human,  biological  and  physical 
dimensions  of  natural  resource  management. 

I  summarize  it  by  saying  it  means  considering  the  whole  fabric 
of  our  natural  resources  as  we  make  decisions,  understanding,  and 
preserving  the  vital  connections  between  land,  water,  wildlife, 
vegetation,  and  human  beings,  and  assuring  that  we  provide  the 
values,  the  uses,  products,  and  services  desired  by  the  public  in  a 
sustainable  manner.  Comprehensiveness,  connections,  change,  and 
sustainability  are  the  watchwords  of  ecosystem  management. 

The  scientific  basis  for  ecosystem  management  is  provided  by  our 
Forest  Service  research  organization  and  cooperating  scientists 
from  other  institutions.  We  believe  an  enhanced  scientific  under- 
pinning is  fundamental  to  taking  an  ecosystem  approach  to  manag- 
ing our  resources  on  a  sustainable  basis. 

Our  research  strategy  concentrates  on  understanding  ecosystems 
where  we  try  to  understand  the  makeup  and  function  of  forest  and 
grassland  ecosystems.  Two  key  components  of  this  are  to  look  at  ec- 
ological trends,  including  major  disturbance  factors  to  estimate 
past  and  future  conditions,  and  then  to  monitor  the  results  of  man- 
agement activities  in  order  to  ensure  that  the  predicted  conditions 
are  achieved. 

The  second  focus  of  research  is  working  toward  understanding 
people  and  natural  resource  relationships  more  adequately.  We 
want  to  learn  more  about  how  people  perceive  and  value  the  pro- 
tection and  management  in  use  of  natural  resources  because  we 
recognize  that  people's  needs  and  uses  and  attitudes  affect  all  for- 
est and  range  resources. 

Thirdly,  our  research  will  focus  more  on  understanding  and  ex- 
panding resource  options.  This  has  the  goal  of  looking  at  steward- 
ship practices  and  utilization  systems  that  protect  and  enhance 
long-term  resource  productivity  and  biological  diversity. 

Let  me  say  a  word  about  cooperation.  I  think  it  is  evident  to  ev- 
erybody that  because  ecosystems  cross  so  many  boundaries,  admin- 
istrative, political  and  other  boundaries,  many  Federal,  State  and 
county  agencies,  tribal  governments,  private  landowners,  commu- 
nity leaders,  corporate  foresters,  a  whole  range  of  people  are  inter- 
ested in  ecosystem  management.  We  recognize  the  sensitivity  of 
private  property  rights  and  the  questions  about  how  ecosystem 
management  can  be  implemented  across  property  boundaries.  We 
believe  cooperation  is  the  key  to  success  in  this  regard. 


In  our  State  and  private  forestry  work,  our  objective  is  to  provide 
technical  and  financial  assistance  to  Federal  and  State  land  man- 
agers and  to  nonindustrial  private  landowners.  All  these  programs 
are  voluntary,  they  are  carried  out  in  accordance  with  Federal, 
State  and  local  laws,  and  actual  decisions  on  resource  management 
are  left  to  the  landowner. 

Now  let  me  take  a  few  minutes  to  describe  some  changes  that 
are  underway  in  the  Forest  Service  as  we  begin  to  implement  eco- 
system management.  First,  we  have  adopted  an  ecological  imit 
framework  to  provide  a  scientific  basis  for  ecosystem  management. 
This  is  a  classification  and  mapping  system  tor  stratifying  areas 
across  ecological  units  that  have  common  biological  and  environ- 
mental factors. 

This  is  hot  off"  the  press  and  I  brought  along  a  copy  to  share  with 
the  committee. 

Senator  Daschle.  Thank  you. 

Mr.  Unger.  Second,  we  have  completed  some  major  regional  eco- 
system assessments.  We  are  beginning  some  others,  and  we  are 
setting  out  the  parameters  for  still  others.  Examples  of  this  are  our 
participation,  along  with  many  others,  in  the  FEMAT  report  for  the 
Pacific  Northwest  and  Northern  California  spotted  owl  forests,  and 
the  Eastside  Forest  Ecosystem  health  assessment  for  eastern  Or- 
egon and  Washington  that  was  prepared. 

We  are  working  together  with  the  Bureau  of  Land  Management 
in  a  cooperative  strategy  for  protecting  the  habitat  of  Pacific  salm- 
on and  steelhead  known  as  PACFISH.  Another  beginning  is  the  Si- 
erra Nevada  study  in  California.  A  number  of  these  larger,  broader, 
more  comprehensive  assessments  of  information  that  can  later  be 
used  for  forest  planning  and  for  decisionmaking. 

We  are  following  ecosystem  management  in  many  on  the  ground 
projects.  In  my  testimony,  I  have  just  mentioned  a  few  of  them,  the 
White  River  initiative  in  Vermont,  the  Hurricane  Hugo  restoration 
project  in  South  Carolina,  the  Cicero  Fire  Recovery  French  Creek 
Fisheries  project  in  South  Dakota,  the  blackbark  beetle  thinning  in 
Oregon,  and  the  Butte  Valley  National  Grassland  project  in  Cali- 
fornia. There  are  many  others  that  have  been  developed  in  recent 
years;  some  as  demonstration  projects  under  new  perspectives  and 
others  as  we  begin  to  incorporate  these  principles  in  our  ongoing 
work. 

Let  me  say  a  word  about  collaborative  efforts.  We  believe  a  wide 
variety  of  partnerships  involving  managers,  universities,  other 
agencies,  and  the  public  at  large  are  going  to  be  really  important 
as  we  proceed  with  ecosystem  management.  We  have  tried  to 
strengthen  our  working  relationships  in  recent  times  with  other 
agencies,  including  the  Soil  Conservation  Service,  the  Bureau  of 
Land  Management  and  other  agencies  in  Interior,  and  the  Environ- 
mental Protection  Agency.  We  are  actively  engaging  ideas  on  how 
to  better  coordinate  our  policies,  how  to  share  information,  and 
standardize  information  across  administrative  boundaries. 

Senator  Daschle.  Mr.  Unger,  I  see  we  have  about  five  minutes 
left  on  this  vote.  So  if  I  do  not  recess  now  I  do  not  know  that  we 
will  make  the  vote.  Why  don't  I  stop  and  we  will  resume  just  as 
soon  as  we  get  back.  It  will  be  about  15  minutes. 

[Recess.] 
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Senator  Daschle.  The  hearing  will  come  to  order. 

We  had  more  votes  than  we  expected,  and  so  it  has  obviously 
taken  a  lot  longer  than  we  had  anticipated.  Dave,  if  you  will  con- 
tinue, we  appreciate  your  patience  and  indulgence  and  would  invite 
you  to  finish  your  testimony  at  this  time. 

Mr.  Unger.  Thank  you,  Mr.  Chairman.  I  only  have  a  couple  of 
points  and  I  will  conclude. 

I  would  just  like  to  mention  that  we  are  looking  at  several  areas 
where  we  may  need  to  change  our  policies  to  implement  full  eco- 
system management.  There  may  be  areas  where  changes  in  the  ex- 
isting statutory  framework  would  be  desireable.  We  do  know  that 
we  would  need  to  change  our  regulations  to  streamline  our  land 
management  planning  process.  This  is  a  process  that  we  have  had 
underway  for  some  time  and  we  have  evaluated  it  after  the  first 
round  of  forest  plans,  and  we  want  to  strengthen  it  and  base  it 
upon  ecosystem  management  principles.  We  hope  to  propose  those 
regulatory  changes  early  in  calendar  year  1994. 

I  would  just  Rke  to  conclude  by  saying  we  do  not  see  any  final 
system  for  ecosystem  management  in  the  future  because  we  believe 
this  is  an  evolutionary  process.  It  is  not  something  that  was  done 
one  way  before,  and  then  all  of  a  sudden  we  agreed  to  do  ecosystem 
management  and  then  everything  changes  instantly.  It  has  been 
building  on  lessons  we  have  learned  in  the  past.  It  will  build  on 
lessons  that  we  build  on  in  the  future.  We  think  that  a  really  key 
element  of  ecosystem  management  is  a  consistent  monitoring  ef- 
fort, so  that  we  can  look  at  what  we  do,  evaluate  it,  make  changes, 
and  improve  our  management  as  a  result  of  that  monitoring  and 
incorporate  new  information  from  that  monitoring  from  the  public 
and  from  the  scientific  community. 

So  I  will  conclude  with  that  and  try  to  answer  any  questions  you 
have. 

Senator  Daschle.  Thank  you  very  much.  The  BLM,  of  course,  is 
here  as  well  on  the  first  panel.  We  would  like  to  welcome  Jim  Baca, 
the  Director  of  the  Bureau  of  Land  Management.  Jim,  you  have 
waited  a  long  time  and  we  appreciate  your  testimony. 

STATEMENT  OF  JIM  BACA,  DIRECTOR,  BUREAU  OF  LAND 
MANAGEMENT,  DEPARTMENT  OF  INTERIOR,  WASHINGTON, 
DC;  ACCOMPANIED  BY  DR.  JACK  WILLIAMS,  SCIENCE  ADVI- 
SOR, BUREAU  OF  LAND  MANAGEMENT,  DEPARTMENT  OF 
INTERIOR,  WASHINGTON,  DC 

Mr.  Baca.  Thank  you,  Senator.  It  is  a  pleasure  being  here. 

I  guess  I  would  just  add  that  ecosystem  management  as  a  con- 
cept has  been  underway  at  BLM  for  about  two  years.  Certainly 
Secretary  Babbitt  has  made  it  a  pivotal  instrument  for  land  and  re- 
source management  by  the  Department  of  the  Interior.  It  is  going 
to  be  our  new  American  land  ethic. 

The  BLM  has  enthusiastically  adopted  this  principle  and  we  will 
work  diligently  to  try  to  make  it  work  on  our  270  million  acres  of 
public  lands  and  on  our  mineral  estates. 

Senator  the  word  ecosystem  clearly  implies  some  form  of  a  geo- 
graphic delineation,  one  that  crosses  jurisdictional  lines,  geo- 
political boundaries  by  which  we  have  managed  our  lands  and  re- 
sources in  the  past.  The  backbone  of  our  management  approach 


will  be  the  setting  of  common  goals  and  developing  consensus 
amongst  diverse  interests.  These  goals  must  be  developed  within 
the  limits  imposed  by  sustainability  of  natural  systems  if  we  are 
to  ensure  long-term  viability  of  our  resources  and  our  economy. 

The  BLM  views  ecosystem  management  as  the  integration  of  eco- 
logical, economic  and  social  principles  to  manage  lands  and  re- 
sources in  a  manner  that  safeguards  long-term  ecological  sustain- 
ability. The  primary  goal  of  ecosystem  management  for  the  BLM 
is  to  develop  management  strategies  that  will  maintain  and  restore 
the  ecological  integrity,  productivity  and  biological  diversity  of  our 
public  lands.  Among  other  things,  sustainable  ecosystems  provide 
high  quality  habitat  for  fish  and  wildlife,  clean  drinking  water  for 
communities  and  economic  and  recreational  opportunities. 

In  the  past,  BLM's  resource  management  placed  emphasis  on 
commodity  production  and  the  sale  of  natural  resources.  Manage- 
ment objectives  were  generally  designed  to  expedite  the  develop- 
ment, extraction  and  production  of  resources  on  these  public  lands. 
Other  uses  and  values,  such  as  wildlife  and  fish,  some  recreational 
activities,  cultural,  scenic  and  aesthetic  resources  were  often 
viewed  as  adjuncts  to  what  we  did. 

The  lack  of  the  broad  view  encompassed  by  ecosystem  ap- 
proaches has  led  to  increased  sedimentation  in  streams;  less  pro- 
ductive rangeland  conditions;  fragmented  plant,  animal,  and  fish 
habitats;  and  forest  health  problems.  Population  growth,  increased 
use,  and  other  factors,  have  also  contributed  to  the  degradation  of 
the  public  lands  and  caused  significant  declines  in  the  distribution 
and  populations  of  many  native  flora  and  fauna. 

Many  communities  whose  economies  depend  on  public  lands  are 
affected  because  an  ecosystem  approach  was  not  used.  The  declin- 
ing timber  and  fishing  industries  of  the  Pacific  Northwest,  for  ex- 
ample, demonstrate  the  economic  repercussions  and  social  displace- 
ment that  can  accompany  ecosystem  degradation. 

Conservation  efforts  on  public  lands  make  a  critical  difference  to 
the  viability  of  vulnerable  plant  and  animal  species  and  on  the  sta- 
bility of  local  economies.  Unfortunately,  poor  forest  and  rangeland 
health  and  degraded  riparian  areas,  and  inferior  aquatic  habitats 
often  threaten  species'  viability,  resource  productivity,  and  ulti- 
mately, the  overall  sustainability  of  ecosystems. 

Because  of  such  conditions  and  impacts  to  the  public  lands,  we 
must  take  a  holistic  approach.  Under  ecosystem  management,  the 
BLiM  will  manage  the  public  lands  to  sustain  viable  ecological  proc- 
esses and  functions.  We  intend  to  conserve,  maintain,  restore  and 
enhance  the  ecological  integrity  of  the  land  and  its  resources  while 
providing  for  human  values,  products,  and  services  and  assuring 
ecological  sustainability. 

We  are  going  to  have  to  form  partnerships  to  identify  and 
achieve  healthy,  fully-functioning  conditions  on  these  public  lands. 
We  heard  some  talk  a  while  ago,  Senator,  about  the  fires  out  in 
Southern  California.  One  thing  that  struck  me  and  the  Secre- 
tary as  well  during  those  fires  in  the  last  few  weeks,  was  that 
partnerships  were  not  hard  to  come  by.  Jurisdictional  lines  just  ab- 
solutely disappeared  when  people  were  fighting  those  fires. 
Everything  else  aside,  the  causes  and  everything  else,  it  was  prob- 
ably the  best  example  of  bureaucratic  ecosystem  management  that 
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we  could  find  right  now,  was  the  management  of  those  fires,  where 
everybody  got  together  and  worked  towards  one  goal. 

As  I  commented  earlier,  Senator,  administrative  boundaries  often 
do  not  correspond  to  ecosystems  boundaries  and  may  complicate 
ecosystem  management.  Boundaries  for  the  public  lands  were  pri- 
marily delineated  to  accomplish  political  and  social  goals. 
Ecosystems  occur  at  a  variety  of  scales  and  Federal  agencies  are 
rarely  the  sole  managers  of  large,  self-contained  ecological  systems. 
We  hope  to  identify  ecologically  based  boundaries  that  will  assist 
us  in  defining  long-term  resource  condition  trends  and  objectives. 

BLM  is  probably  the  only  agency  that  has  12  State  offices  and 
they  really  had  nothing  to  do  with  ecosystems.  They  were  political 
boundaries. 

Using  a  landscape  perspective  will  greatly  enhance  the  ability  of 
resource  managers  in  predicting  the  effects  of  management  activi- 
ties on  the  land,  and  will  give  us  guidance  in  working  towards 
greater   cooperation   with   other  land   management   agencies   and 
private  land  owners.  I  believe  the  BLM  presently  has  the  author- 
ity to   do   all   this   without  further   legislation,   although   amend- 
ments to  the  existing  law  could  enhance  the  BLM's  management  ca- 
pabilities. 

The  Federal  Land  Policy  Management  Act  of  1976  made  the 
BLM  a  multiple  use  agency.  That  is  entirely  compatible  with  eco- 
system management.  Multiple  use  can  support  the  new  American 
land  ethic,  to  live  productively  yet  more  lightly  on  the  land.  This 
is  our  challenge  and  we  intend  to  meet  it  enthusiastically  through 
the  use  of  the  new  management  tools  that  we  are  developing  to 
focus  on  the  long  term  health  of  sustainable  ecosystems. 

If  I  may  say,  just  for  a  moment,  as  we  approach  ecosystem  man- 
agement, it  really  is  going  to  make  us  look  at  our  own  bureaucratic 
structure  in  many  ways  and  how  we  do  this  and  how  we  flatten 
our  organizations  to  get  more  people  out  onto  the  ground,  instead 
of  sitting  in  offices  reviewing  reports  that  have  probably  been  re- 
viewed two  or  three  times  already.  So  we  really  have  some  hard 
work  to  do  on  our  organizational  chart,  and  we  are  actually  well 
into  looking  at  how  we  are  going  to  do  that. 

That  is  all  I  have.  Senator.  Thank  you. 

Senator  Daschle.  Thank  you,  very  much.  I  appreciate  your 
statement,  Jim. 

Let  me  now  call  to  the  table  our  second  panel:  Dr.  Donald 
Waller,  the  Department  of  Botany  from  the  University  of  Wiscon- 
sin; Dr.  Fred  Swanson,  Forestry  Sciences  Laboratory,  Oregon  State 
University;  Dr.  Alan  Lucier,  the  program  director  of  the  Forest  En- 
vironmental Studies  of  the  National  Council  of  the  Paper  Industry 
for  Air  and  Stream  Improvement;  and  Dr.  Chadwick  Oliver, 
Professor  of  Silviculture,  College  of  Forest  Resources,  University  of 
Washington. 

Gentlemen,  we  welcome  you.  We  are  pleased  that  you  could  be 
here,  and  our  apologies  to  you  for  the  delay  this  afternoon.  We  will 
take  our  witnesses  in  the  order  that  I  have  called  them.  Dr.  Waller, 
please  proceed. 
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STATEMENT  OF  DR.  DONALD  WALLER,  DEPARTMENT  OF 
BOTANY,  UNIVERSITY  OF  WISCONSIN,  MADISON,  WI 

Dr.  Waller.  Ecosystem  management  is  a  topic  vital  to  the  bio- 
logical health  of  our  national  forests,  but  one  that  remains  only 
vaguely  defined.  My  involvement  in  national  forest  management 
began  eight  years  ago  when  several  colleagues  and  I  took  time  off 
from  our  academic  schedules  to  evaluate  long-term  management 
plans  prepared  by  the  Forest  Service  for  Wisconsin's  forests.  We 
were  dismayed  by  the  marginal  treatment  biodiversity  issues  re- 
ceived, and  especially  by  the  serious  misunderstanding  of  ecological 
science  these  plans,  in  1985  and  1986,  reflected. 

We  therefore  began  a  campaign  to  persuade  the  Forest  Service 
to  apply  contemporary  principles  of  conservation 

Senator  Daschle.  Dr.  Waller,  would  you  mind  pulling  the  micro- 
phone a  little  bit  closer?  I  see  people  are  straining  to  hear  you.  If 
you  could  speak  up  just  a  little  bit,  that  would  be  helpful.  Thank 
you. 

Dr.  Waller.  This  was  7  or  8  years  ago.  We  started  to  try  and 
persuade  the  Forest  Service  by  any  means  possible  to  incorporate 
contemporary  principles  of  conservation  biology,  mainstream  ideas 
as  we  saw  them,  into  managing  our  national  n)rests.  We  have  had 
both  successes  and  failures  in  this  effort.  I  do  not  want  to  dwell 
necessarily  on  either  one,  although  I  would  like  to  note  that  we 
have  produced,  in  this  past  year,  a  report  from  the  scientific  round- 
table  on  biodiversity,  22  scientists  working  in  conjunction  with  the 
Nicolet  and  Chequamegon  National  Forests  in  Wisconsin. 

But  this  experience  has  forced  me  to  become  a  student  of  Forest 
Service  behavior.  Why  is  this  agency  recalcitrant  in  some  ways  and 
not  others  to  efforts  to  protect  biodiversity?  Why  does  it  continue 
to  resist  reform  and  break  laws,  in  some  instances,  even  as  it 
cloaks  itself  in  the  ecological  rhetoric  of  new  perspectives  and  now 
ecosystem  management?  And  in  particular,  what  will  it  need  to  do 
to  repair  its  tarnished  image  in  the  public's  eyes?  In  pursuing  these 
questions,  I  have  learned  that  it  is  more  than  simple  mismanage- 
ment and  more,  likewise,  than  simple  tradition. 

I  am  going  to  speak  first,  I  think,  about  a  lesson  or  two  that  we 
learned  from  our  own  experience,  try  and  analyze  the  problems  as 
I  see  them  very  briefly.  I  understand  the  time  constraint  here.  And 
then  I  will  propose  a  couple  of  solutions  that  I  feel  Congress  should 
address. 

Forest  Service  leaders  have  felt  entitled,  in  the  past,  to  flaunt 
their  responsibilities  under  NEPA  and  NFMA  to  fully  and  honestly 
divulge  the  environmental  impacts  of  forestry  practices.  In  pass- 
ing these  laws.  Congress  intended  to  hold  Federal  forest  mana- 
gers accountable  for  their  ecological  and  environmental  effects. 
NFMA  remains  the  only  Federal  law  with  any  explicit  provision  to 
pro-tect  native  biodiversity,  yet  Forest  Service  leaders  continue  to 
in-terpret  this  diversity  provision  on  a  species-by-species  basis,  re- 
tain-ing  the  worse  aspects  of  the  Endangered  Species  Act,  in  my 
opinion,  and  ignoring  the  dictates  of  contemporary  conservation  bi- 
ology to  take  a  more  ecosystem  approach.  I  agree  with  Senator 
Craig  in  this  respect. 

We  are  quite  concerned  here  with  what  ecosystem  management 
will  amount  to.  I  am  greatly  encouraged  by  this  coming  together 
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amongst  all  the  Federal  agencies.  I  am  also,  however,  with  regard 
to  the  Forest  Service  anyway,  skeptical  on  the  basis  of  my  own  ex- 
perience, including  pronouncements  made  by  senior  staff  within 
the  Forest  Service  and  a  history  of  inconsistent  and  duplicitous  be- 
havior within  that  agency.  We  also  have  a  recent  record  of  new  per- 
spectives projects  failing  to  live  up  to  their  promise. 

I  wish  to  touch  on  a  leadership  issue  because  I  feel  that,  al- 
though perhaps  this  is  passing,  it  is  one  that  needs  to  be  ad- 
dressed. The  Forest  Service  has  sought  to  fulfill  two  different,  and 
at  times  conflicting  goals,  both  to  conserve  and  protect  national  for- 
ests and  their  resources  and  to  provide  a  stable  and  sustainable 
supply  of  commodities  from  these  forests. 

In  general,  the  former  has  progressively  lost  out  to  the  latter  in 
response  to  changing  Forest  Service  priorities.  We  now  encounter 
a  rising  crescendo  of  protest  from  both  the  informed  public  and 
even  its  internal  ranks.  While  controversy  is  not  new,  current 
storms  of  protest  extend  into  the  daily  papers,  prime-time  tele- 
vision and  the  pages  of  Sports  Illustrated. 

The  problems  regarding  poor  leadership,  as  I  said,  may  be  pass- 
ing so  I  do  not  wish  to  dwell  on  them.  I  do  think  we  need  to  pay 
attention  to  these  inconsistent  goals,  though.  I  think  many  people, 
including  many  of  my  friends  and  colleagues  that  I  respect  quite 
a  bit  who  work  for  the  Forest  Service  have  a  very  difficult  time 
dealing  with  what  they  see  as  contradictory  goals  set  by  Congress 
for  them. 

In  terms  of  analyzing  these  problems,  we  have  an  ambivalence 
in  direction  stemming  from  these  contradictory  internal  and  exter- 
nal incentives  agency  personnel  face.  On  the  one  hand,  they  are  ex- 
pected to  promote  conservation  and  a  sustainable  harvest  of  forest 
resources.  At  the  same  time,  they  face  strong  pressures  to  maintain 
high  outputs  of  commodities  at  low  cost.  This  comes  not  only  from 
direct  political  pressure  at  times,  but  from  well-intentioned  but 
now  outmoded  acts,  such  as  the  Knutson-Vandenberg  Act,  which 
ties  internal  budgets  directly  to  timber  harvests  in  a  way  that  sub- 
verts management  of  the  forest. 

Similarly,  payments  to  counties  in  lieu  of  taxes  dating  back  to 
1908  are  tied  to  logging,  ensuring  strident  local  political  pressure 
to  maintain  high  harvest  levels.  Thus,  I  see  Congress  sharing  this 
responsibility  for  the  agency's  failure  to  effectively  protect  environ- 
mental goals.  It  needs  to  remove  what  I  see  as  perverse  incentives. 

Finally,  the  atmosphere  of  uncertainty  and  intimidation  that  per- 
vades or  has  pervaded  the  Forest  Service,  I  think  is  a  big  issue. 
The  Association  of  Forest  Service  Employees  for  Environmental 
Ethics  established  in  1989  serves,  by  its  existence  and  popularity, 
to  indicate  that  the  organization  continues,  at  least  in  times  and 
places,  to  give  inconsistent  signals  to  its  workers  and  the  discord 
that  exists  within  its  ranks. 

What  can  we  do  about  these  things?  I  think  we  have  a  lot  of  op- 
portunities here  that  should  not  be  overlooked.  Assuming  the  lead- 
ership issue  has  been  taken  care  of  or  is  about  to  be  taken  care  of, 
I  think  we  need  to  also  address  these  contradictory  incentives  with- 
in the  Forest  Service.  We  have  a  lot  of  budgetary  incentives,  as  I 
mentioned,  but  it  is  the  line  item  appropriations  that  Congress  sets 
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within  the  Forest  Service  that  I  feel  contribute  directly  to  environ- 
mental damage. 

On  the  last  page  of  my  testimony  I  present  a  graph  from  V.  Sam- 
ple's book,  regarding  the  allocation  of  funds  within  the  Forest  Serv- 
ice budgets  over  the  period  1960  to  1985.  i  Aside  from  changes  in 
political  administration,  it  is  quite  evident  from  this  graph  that 
line  item  budgets  have  greatly  favored  commodity  production  over 
protection  of  natural  values. 

Finally,  to  return  to  a  point  that  Senator  Craig  and  Chief  Unger 
brought  up,  I  feel  it  absolutely  necessary  that  planning  occur  at  the 
appropriate  scales.  Forest  Service  planning  in  the  past  has  tended 
to  emphasize  the  simultaneous  pursuit  of  competing  goals.  Such 
management  has  had  the  effect  of  homogenizing  Crested  land- 
scapes by  applying  uniform  and  often  intensive  management  prac- 
tices to  each  forest  and  district.  It  is  far  preferable,  both  from  an 
economic  and  from  an  ecological  point  of  view,  to  sequester  diver- 
gent and  incompatible  uses  among  distinct  areas. 

Some  forests  and  parts  of  forests  are  far  better  suited  to  timber 
production  than  others.  Similarly,  certain  areas  are  far  more  im- 
portant for  sustaining  biological  diversity  or  serving  other 
noncommodity  uses.  It  is  inefficient  and  impractical  to  simulta- 
neously manage  for  disparate  uses  on  the  same  land.  To  protect  the 
regional  diversity  of  species  in  particular  ecological  communities 
and  landscapes,  it  is  imperative  that  the  Forest  Service  planning 
occur  at  these  broad  scales. 

Finally,  I  would  like  to  see  a  skeptical  public  convinced  of  the 
worth  or  ecosystem  management  by  suggesting  that  either  the  For- 
est Service  or  Congress  establish  a  committee  of  scientists  to  over- 
see implementation  of  ecosystem  management  within  the  Forest 
Service  and  perhaps  over  all  Federal  agencies.  Such  a  committee 
would  simply  and  cheaply  ensure  the  credibility  of  these  programs 
while  fostering  creative  solutions  to  pressing  natural  resource  ques- 
tions. It  would  also  provide  strong  incentives  to  more  directly  in- 
volve the  many  scientists  and  specialists  within  the  agency  that 
help  make  planning  and  management  decisions. 

I  think  I  will  end  it  there,  to  provide  time  for  questions  and  other 
presenters. 

Senator  Daschle.  Thank  you,  Dr.  Waller. 

Dr.  SWANSON. 

STATEMENT  OF  DR.  FRED  SWANSON,  FORESTRY  SCIENCES 
LABORATORY,  OREGON  STATE  UNIVERSITY,  CORVALLIS,  OR 

Dr.  SwANSON.  Thank  you.  Senator. 

I  am  Frederick  J.  Swanson,  a  supervisory  research  geologist  and 
ecosystem  team  leader  with  the  U.S.  Forest  Service's  Pacific  North- 
west Research  Station  based  in  Corvallis,  Oregon.  My  present 
duties  include  serving  as  co-leader  of  the  Andrews  Experimental 
Forest  and  the  National  Science  Foundation  sponsored  long-term 
ecological  research  program  there. 

I  am  also  a  leader  of  the  Cascade  Center  for  Ecosystem  Manage- 
ment, which  is  a  partnership  involving  Forest  Service  and  univer- 
sity researchers  and  land  mangers  of  the  Willamette  National 


iSee  page  39. 
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Forest.  The  Cascade  Center  is  dedicated  to  developing  new  informa- 
tion about  the  structure  and  function  of  ecosystems  and  about  the 
social  values  associated  with  those  ecosystems.  We  are  endeavoring 
to  make  that  information  available  to  the  public,  to  policymakers, 
land  managers,  other  scientists. 

The  comments  I  offer  come  from  the  vantage  point  of  working  at 
the  interface  between  research  and  management  in  a  very  public 
arena.  Although  this  is  a  particular  example  from  the  Northwest, 
there  are  others.  This  example  provides  some  view  into  how  eco- 
system management  is  being  formulated  and  implemented  at  the 
grass  roots  level,  which  is  a  critical  part  of  the  development  of  eco- 
system management. 

At  the  Cascade  Center  and  at  other  places,  for  example,  we  are 
exploring  ways  to  manage  forest  vegetation  patterns  that  follow  the 
patterns  of  natural  disturbances  by  wildfire  and  windstorms.  Our 
intent  is  to  meet  a  broad  range  of  management  objectives,  includ- 
ing some  timber  cutting,  while  maintaining  a  semblance  of  the  nat- 
ural habitat  with  the  objective  of  sustaining  native  species  and 
long-term  productivity  within  the  landscape. 

To  do  so,  for  example,  we  have  examined  the  forest  fire  history 
for  500  years  presettlement,  and  then  have  placed  our  management 
design  within  the  context  of  the  natural  variability  of  the  eco- 
system. 

We  have  also  been  studying  stream  and  riparian  systems  with 
several  million  dollars  of  Forest  Service  and  National  Science 
Foundation  support,  then  have  endeavored  to  understand  how  for- 
ests affect  streams  and  what  the  upstream  to  downstream  linkages 
are  within  watersheds.  We  have  taken  this  information  and  incor- 
porated it  into  management  guidelines.  These  guidelines  are  being 
used  on  a  variety  of  national  forests  throughout  the  United  States 
and  are  finding  their  ways  into  application  in  other  lands. 

There  is  also  a  great  deal  of  effort  dispersed  throughout  the 
Northwest  in  experimentation,  testing,  demonstration  of  alter- 
native silvicultural  practices  in  natural  stands  of  many  ages  and  in 
managed  forest  plantations.  These  are  a  few  examples  of  how  eco- 
system management  is  being  formulated  in  the  Northwest,  It  is  de- 
veloping on  a  variety  of  fronts.  Some  of  the  most  aggressive  activi- 
ties and  creative  activities  are  occurring  where  researchers  and 
land  managers  are  cooperating  in  a  very  public  arena. 

I  would  be  pleased  to  answer  any  questions  at  the  appropriate 
time. 

Senator  Daschle.  Thank  you  very  much.  Dr.  Swanson. 

Dr.  LuciER. 

STATEMENT  OF  DR.  ALAN  LUCIER,  PROGRAM  DIRECTOR, 
FOREST  ENVIRONMENTAL  STUDIES,  NATIONAL  COUNCIL  OF 
THE  PAPER  I>rt)USTRY  FOR  AIR  AND  STREAM  IMPROVE- 
MENT, INC.,  NEW  YORK,  NY 

Mr,  LuciER.  Good  afternoon.  My  name  is  Alan  Lucier.  I  am  a 
forest  ecologist  and  director  of  forest  environmental  studies  at  the 
National  Council  of  the  Paper  Industry  for  Air  and  Stream  Im- 
provement. The  National  Council  is  a  non-profit  membership  orga- 
nization founded  in  1943.  We  provide  the  forest  products  industry 
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with  research  and  technical  support  programs  on  environmental 
questions  affecting  manufacturing  and  forestry  operations.* 

I  appreciate  the  opportunity  to  participate  m  this  hearing.  Inter- 
est in  ecosystem  management  provides  an  opportunity  to  define  a 
new  vision  of  forestry  on  Federal  lands.  Perhaps  this  vision  can 
blend  environmental  and  economic  objectives,  and  end  the  wasteful 
practice  of  managing  Federal  forests  by  litigation  and  appeal. 

To  achieve  these  objectives,  ecosystem  management  must  be 
more  than  a  philosophical  argument  for  expanding  nature  reserves. 
Instead,  ecosystem  management  should  be  a  process  for  using  eco- 
logical knowledge  more  effectively  in  forest  management.  To  suc- 
ceed, the  process  must  be  tailored  to  fit  the  needs  and  opportuni- 
ties of  diverse  agencies  and  regions.  Clear  policy  guidance  from 
Congress  and  the  administration  will  also  be  essential. 

A  technical  basis  for  ecosystem  management  can  be  found  in  the 
science  and  traditions  of  American  forestry.  Without  question, 
there  are  many  gaps  in  our  knowledge  of  forests  and  important 
weaknesses  in  our  management  systems.  But  there  is  also  an  out- 
standing record  of  achievement.  In  the  late  1600's,  Sir  Isaac  New- 
ton was  asked  how  he  had  been  able  to  make  so  many  important 
advances  in  mathematics  and  physics.  In  his  reply,  Newton  ac- 
knowledged the  work  of  his  teachers  and  peers  by  saying  "If  I  have 
seen  further,  it  is  by  standing  upon  the  shoulders  of  giants."  To- 
day's forest  managers  and  scientists  also  have  giants  they  can 
stand  on  and  should  not  ignore  the  opportunity. 

Fraudulent  allegations  of  wholesale  failure  in  American  forestry 
must  be  challenged.  Accomplishments  of  Ajnerican  forestry  in 
science,  policy,  management  and  education  have  set  standards  for 
the  rest  of  the  world.  There  have  also  been  serious  failures  and 
many  shortcomings.  But  on  balance,  the  accomplishments  outweigh 
the  failures.  The  proof  is  in  the  productivity  of  our  commercial  for- 
ests, the  vastness  and  splendor  of  our  nature  preserves,  and  the 
strength  of  our  forest  products  industries. 

American  foresters  are  proud  of  their  profession  and  its  out- 
standing record  of  achievement,  but  we  also  know  we  must  do 
better  in  the  future.  It  is  entirely  appropriate,  in  my  view,  that  we 
give  greater  and  more  consistent  attention  to  ecological  principles 
in  our  work.  Many  of  our  failures  and  shortcomings  have  resulted 
from  focusing  too  intently  on  a  single  method  or  objective,  whether 
it  be  in  timber  production,  fire  suppression,  or  spotted  owl  preser- 
vation. We  must  become  more  willing  to  question  our  standard 
assumptions  and  our  new  perspectives. 

Investments  in  research  can  help  translate  ecological  perspec- 
tives into  better  management.  Research  can  provide  objective  infor- 
mation about  current  and  possible  conditions  of  forests  and  related 
systems.  Moreover,  research  can  discover  new  possibiHties  for  pro- 
ducing, balancing  and  restoring  forest  values. 

Experience  shows  that  cooperative  research  involving  govern- 
ment, universities,  industry  and  others  will  be  most  effective.  Pri- 
orities for  research  to  support  ecosystem  management  are  difficult 
to  define  specifically  in  the  absence  of  coherent  policy  objectives.  As 
a  general  strategy,  research  at  the  forest  and  regional  levels  should 
evaluate  the  environmental  and  economic  outcomes  of  alternative 
management  regimes  at  a  landscape  sale. 
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Environmental  outcomes  of  interest  include  forest  health,  water 
quality,  wildlife,  plant  community  diversity  and  esthetics.  Eco- 
nomic outcomes  of  interest  include  site  productivity,  timber  supply, 
recreation,  employment  and  community  stability.  Research  at  the 
national  level  should  focus  on  technology  development,  fundamen- 
tal questions  in  biology  and  ecology,  assessments  of  supply  and  de- 
mand for  timber  and  other  resources,  and  coordination  of  research 
at  the  forest  and  regional  levels. 

Research  has  important  roles  to  play  in  ecosystem  management 
but  it  cannot  determine  what  mix  of  values  should  be  produced  and 
sustained  in  Federal  forests.  Scientists,  like  other  citizens,  may 
choose  to  participate  in  the  policy  debate.  But  when  we  choose  to 
do  so,  we  have  a  special  obligation  to  distinguish  between  opinions 
based  on  our  technical  expertise,  and  opinions  based  on  our  per- 
sonal biases  and  beliefs.  Too  often  we  inflate  the  significance  of  our 
opinions  by  suggesting  they  reflect  the  best  available  science  when, 
in  fact,  this  best  science  is  mere  speculation  in  support  of  subjec- 
tive value  judgments. 

To  conclude,  I  would  like  to  emphasize  two  points.  First,  a  sci- 
entific basis  for  ecosystem  management  can  be  found  in  the  science 
and  traditions  of  American  forestry.  Inadequate  consideration  and 
frequent  misrepresentation  of  American  forestry  have  been  disturb- 
ing features  of  the  debate  on  ecosystem  management  thus  far. 

Second,  we  should  renew  and  strengthen  our  commitment  to  co- 
operative research  in  American  forestry.  This  commitment  has 
been  tested  in  recent  years  by  funding  constraints,  rapid  changes 
in  priorities  and  inadequate  separation  between  scientific  and 
policy  objectives.  These  challenges  must  be  overcome  so  that  the 
proven  advantages  of  cooperative  research  can  be  realized. 

Thank  you  for  your  attention. 

Senator  Daschle.  Thank  you  very  much.  I  will  be  asking  both 
Mr.  Unger  and  Mr.  Baca  for  any  response  they  might  have  to  the 
testimony  of  the  second  panel,  but  before  I  do,  let  me  call  upon  Dr. 
Chadwick  Oliver  for  his  testimony. 

Dr.  Oliver. 

STATEMENT  OF  DR.  CHADWICK  OLIVER,  PROFESSOR  OF 
SILVICULTURE,  COLLEGE  OF  FOREST  RESOURCES,  UNIVER- 
SITY OF  WASHINGTON,  SEATTLE,  WA 

Dr.  Oliver.  Thank  you  very  much.  I  submitted  a  written  state- 
ment to  you. 

Senator  Daschle.  Yes,  and  it  will  be  made  a  part  of  the  record.2 

Dr.  Oliver.  Thank  you.  I  will  summarize  it.  May  I  refer  to  some 
of  the  tables  in  that? 

Senator  Daschle.  By  all  means. 

Dr.  Oliver.  Thank  you. 

My  name  is  Chad  Oliver.  I  am  a  professor  at  the  University  of 
Washington.  I  have  been  there  since  1975.  I  am  a  professor  of 
silviculture  and  forest  ecology.  I  have  also  studied  and  taught  and 
done  research  in  most  other  places  in  the  U.S.  and  other  places  in 
the  world. 


2  See  page  50. 
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I  want  to  talk  first  about  what  ecosystem  mgmagement  means  to 
different  people,  and  then  a  little  bit  about  the  other  questions  that 
were  suggested  to  me. 

One  problem  we  face  right  now  is  that  we  are  going  through  a 
change  in  theories  in  how  forests  develop.  I  would  like  to  explain 
that  a  little  bit.  Originally,  beginning  in  the  late  1800's  and  lasting 
up  until  probably  the  last  20  years,  we  had  this  concept  that  for- 
ests were  relatively  stable  communities.  They  grew  and  sometimes 
were  even  thought  to  be  coevolved  entities  that  existed  in  one 
structure,  often  referred  to  as  a  "climax,"  sometimes  considered 
synonymous  with  "old  growth."  If  we  just  left  nature  to  itself,  it 
would  go  to  this  one  condition  that  was  relatively  pristine,  and 
would  provide  all  habitats  for  all  creatures. 

Over  the  last  30  years  or  so,  slowly  that  theory  has  been  chang- 
ing, so  that  now  the  more  common  theory  is  tne  one  that  is  re- 
ferred to  as  "constant  change."  In  fact,  figure  one  in  my  statement 
refers  to  this,  where  we  now  know  that  there  are  these  periodic  dis- 
turbances of  various  types  and  various  sizes  that  then  cause  the 
forest  to  respond  to  these  disturbances  and  begin  growing  in  dif- 
ferent ways. 

If  you  look  at  figure  two  what  you  see  is  that  after  these  disturb- 
ances— some  of  which  can  cover  fairly  small  areas,  some  of  which 
can  cover  hundreds  of  thousands  of  acres — ^you  get  a  variety  of  dif- 
ferent structures:  open  areas,  closed  forests,  some  forests  that  were 
partially  disturbed,  and  then  some  forests  that  were  not  disturbed. 

If  you  look  in  figure  two,  what  you  see  is  that  some  species  grow 
and  grow  best  in  each  of  these  structures.  What  we  know  is  that 
these  forests  grow,  we  have  species  migrations,  we  have  climatic 
fluctuations.  So  there  is  no  one  steady  state,  nor  is  there  any  one 
forest  structure  that  will  be  ideal  for  all  creatures. 

Historically  in  our  commodity  production,  in  some  areas  it  has 
been  most  advantageous  for  us  to  clearcut,  and  then  we  end  up 
with  just  eliminating  the  structure  we  often  call  old  growth  and  the 
species  going  along  with  it.  Interesting,  in  other  areas,  it  has  been 
most  economically  efficient  for  us  to  do  selection  cutting  and  we 
have  endangered  species  that  live  in  that  open  condition  m  the  be- 
ginning. 

The  most  current  theory  is  constant  change,  but  there  are  still 
scientists,  especially  those  not  directly  involved  in  forest  ecology, 
who  still  follow  the  steady  state  theory,  as  does  much  of  the  public. 

The  result  of  this  is  that  you  get  two  definitions  of  ecosystem 
management.  One  is  to  consider  old  growth  an  ecosystem  and  the 
way  to  manage  it  is  to  just  keep  it  in  the  old  growth  condition.  The 
other  concept  of  ecosystem  management  is  to  maintain — through 
manipulations  where  necessary,  protection  where  necessary — a 
balance  of  all  of  these  structures  and  some  fluctuation  across  each 
landscape  area. 

We  end  up  with  some  interesting  considerations  here.  When  we 
are  looking  at  maintaining  biodiversity,  one  approach  (that  is  more 
the  steady  state  approach)  is  that  we  will  take  a  large  area  and 
lock  it  up  as  a  reserve.  And  if  we  have  disturbances,  they  will  be 
small  but  we  will  keep  some  natural  balance  in  those  reserved 
areas.  On  the  other  hand,  we  are  looking  and  realizing  that  the 
size  of  these  disturbances  and  our  tendency  to  have  broken  up  the 
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forests  with  highways,  farms,  and  cities,  means  that  some  of  these 
very  large  disturbances  do  not  leave  all  the  natural  structures. 

The  alternative  approach  is  to  maintain  all  these  structures 
through  this  active  management.  We  get  into  such  questions  of 
dealing  with  uncertainty;  I  would  like  to  respond  to  those  in  the 
question  and  answer  session. 

One  thing  I  want  to  bring  up  is  a  lot  of  the  concepts  of  ecosystem 
management  also  look  at  other  values  of  the  forest.  If  you  look  at 
table  one,  what  I  have  done  is  tried  to  point  out  that  we  have  sev- 
eral values  for  the  forest:  biodiversity;  the  global  environment, 
which  means  that  if  vou  do  not  get  forest  products  from  one  area 
you  either  get  them  ft-om  elsewhere  or  use  steel,  aluminum,  brick, 
concrete  and  other  things.  You  have  a  high  cost  if  you  are  just 
going  to  try  to  protect  the  area,  in  terms  of  taxes  to  pay  for  it, 
whicn  means  that  that  money  cannot  be  used  to  protect  other 
ecosystems.  And  you  have  unemployment. 

The  steady  state  approach,  if  that  theory  is  correct,  creates  very 
low  values  for  these  other  things  in  a  trade  off.  If  the  constant 
change  landscape  approach  is  the  approach  that  is  used,  then  you 
also  produce  a  much  better  global  environment,  lower  public  cost, 
and  employment  as  well.  But  of  these  two  approaches,  I  favor  the 
landscape  management  (constant  change)  approach. 

The  problem  is  as  long  as  you  have  these  two  theories  out  legis- 
lating ecosystem  management  is  going  to  be  a  little  bit  like  trying 
to  legislate  a  scientific  idea.  Or  if  you  just  say  do  ecosystem  man- 
agement, you  may  have  it  tied  up  in  courts,  so  that  different  sci- 
entists argue  differently  over  what  ecosystem  management  means. 

As  a  suggestion  it  may  be  more  appropriate,  instead  of  legislat- 
ing ecosystem  management,  to  legislate  that  all  habitats  and  spe- 
cies populations  be  maintained  across  a  landscape  area,  with  some 
type  of  a  threshold  underneath  so  that,  if  a  species  becomes  endan- 
gered, you  do  extra  work  to  maintain  that  one,  but  not  at  the  risk 
of  other  species.  What  that  will  do  is  keep  a  balance  on  the  land- 
scape. This  balance  can  be  maintained  through  active  silvicultural 
operations. 

If  there  is  sufficient  old  growth  in  an  area  then  fine,  you  would 
leave  it.  If  there  is  insufficient  old  growth,  you  would  do  the  manip- 
ulations to  create  as  much  of  the  structure  as  possible.  At  the  same 
time,  there  are  other  places  where  there  is  a  lack  of  open  areas, 
where  you  would  do  some  various  harvesting  methods  to  create 
those  openings. 

What  you  would  be  doing  at  the  same  time  would  be  producing 
wood  products  and  other  such  values,  employment  being  one.  So  we 
are  looking  at  a  joint  production  of  different  values. 

The  interesting  thing  is  in  places  for  the  production  of  wood 
alone  it  may  not  be  economically  feasible  to  do  that  various  har- 
vesting. So  it  would  be  what  we  now  call  a  below  cost  timber  sale, 
but  the  objective  is  not  to  strike  the  timber.  That  is  a  bj^product 
of  maintaining  a  balance  of  structures  across  the  landscape. 

Now  this  joint  production  would  reduce  the  cost  of  ecosystem 
management  dramatically.  Another  thing  I  would  emphasize  is 
that  if  we  have  learned  anything  from  the  collapse  of  the  Soviet 
Union,  it  is  that  central  planning  is  very  inefficient.  If  we  can  find 
a  way  that  we  can  have  each  local  manager  begin  moving  towards 
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some  balance  on  each  landscape  area,  then  we  can  build  up  a  co- 
ordination from  a  bottom-up  approach. 

I  teach  midcareer  foresters  in  the  Forest  Service  this  landscape 
approach  in  our  silvicultural  certification  programs,  and  it  is  a  pro- 
gram that  they  can  very  readily  and  very  excellently  adapt.  An- 
other advantage  of  having  them  adapt  it  is  that  they  give  us  feed- 
back in  how  to  implement  it  a  lot  more  efficiently  than  if  it  were 
imposed  from  the  top. 

Just  a  couple  of  other  comments.  There  are  a  lot  of  conflicting 
laws  on  State  and  private  lands.  Incentives  will  be  better  than  reg- 
ulations. But  it  may  almost  take  a  targeting  of  the  forest  environ- 
ment, including  wood  products  which  is  an  environmentally  strong 
segment  of  the  economy,  and  then  looking  at  which  laws  are  really 
in  conflict  with  each  other  because  there  are  some  counter- 
productive ones. 

The  last  thing  I  wanted  to  do  is  talk  a  little  about  research 
needs.  We  have  done  a  lot  of  ecosystems  research  in  the  last  25 
years.  I  would  encourage  a  lot  of  research  not  just  looking  at  the 
old  growth  but  looking  at  the  values  of  all  the  different  structures. 
And  then  I  would  encourage  a  lot  of  research  at  the  implementa- 
tion of  landscape  management — the  use  of  landscape  scale  GIS  sys- 
tems, the  use  of  various  silvicultural  tools  that  can  create  these 
structures  where  they  are  presently  in  short  supply. 

In  addition,  the  more  research  we  can  put  into  making  wood 
products  highly  valuable  will  make  it  much  more  efficient  to  do  the 
landscape  management  and  we  can  use  these  wood  products  as  al- 
ternatives to  more  polluting  substances.  It  would  be  a  very  environ- 
mentally promising  thing. 

Thank  you  very  much. 

Senator  Daschle.  Thank  you  very  much.  Dr.  Oliver. 

Mr.  Unger  or  Mr.  Baca,  do  you  have  any  response  to  what  you 
have  just  heard? 

Mr.  Unger.  I  might  just  say  that  this  idea  that  the  Congress 
may  have  given  us  an  agenda  that  is  so  inconsistent  that  we  can- 
not follow  it  deserves  some  discussion.  Obviously,  there  is  a  tre- 
mendous challenge  when  we  look  at  the  Organic  Act,  the  Multiple 
Use  Sustained  Yield  Act,  the  National  Forest  Management  Act, 
NEPA,  and  the  Endangered  Species  Act.  There  are  certainly  places 
perhaps  where  we  could  identify  ways  for  things  to  mesh  a  little 
bit  better. 

But  I  think  there  is  also  a  great  deal  of  flexibility  that  we  have 
and  this  flexibility  allows  us  to  practice  ecosystem  management  to 
a  large  extent.  We  have  been  doing  it  in  many  places  and  are  doing 
it  in  more. 

I  am  reminded,  and  it  seems  to  me  the  key  to  this  is  sustain- 
abiHty  and  doing  these  things  in  a  sustainable  manner.  I  am  re- 
minded when  the  chairman  of  this  full  committee.  Senator  Leahy, 
spoke  to  our  leadership  in  the  Forest  Service  two  or  three  years  ago 
and  encouraged  us  to  look  for  systems  that  would  enable  us  to  pro- 
vide all  the  values,  all  the  services,  all  the  products,  all  of  the  uses 
of  the  national  forest  in  a  sustainable  way. 

We  think  that  ecosystem  management  provides  the  approach  for 
doing  that,  and  we  think  that  we  can  do  a  great  deal  under  the 
framework  of  the  laws  that  exist. 
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Senator  Daschle.  Mr.  Baca? 

Mr.  Baca.  Senator,  I  was  taken  with  Dr.  Oliver's  comment  on  the 
ability  of  local  managers  to  manage.  I  can  look  out  in  the  west,  in 
some  of  the  arid  lands,  and  just  about  everywhere  else  and  know 
that,  in  fact,  they  cannot  manage,  even  if  they  were  under  a  guise 
of  ecosystem  management.  Just  when  I  look  at  the  1872  mining 
law  which  does  not  give  them  the  ability  to  say  this  is  the  right 
place  for  mining,  this  is  not  the  right  place  for  mining.  They  are 
just  going  to  mine,  whether  they  want  to  or  not. 

So  there  are  some  conflicting  things  that  we  really  have  to  work 
out  here  if  we  are  going  to  make  it  work.  Certainly  the  local  gov- 
ernments, State  governments,  county  governments,  everybody  is 
going  to  have  to  be  brought  into  the  loop.  Just  on  the  grazing  re- 
form matter  here,  we  have  seen  half  the  western  Governors  like 
what  was  being  done,  half  did  not  like  what  was  being  done.  Half 
the  land  commissioners  thought  it  was  great,  half  did  not  think  it 
was  so  great. 

We  have  to  get  all  these  different  levels  of  government  into  some 
sort  of  mode  where  they  can  accept  ecosystem  management  because 
given  the  checkerboard  pattern  of  our  land  ownership  out  west, 
they  have  to  be  on  board. 

Senator  Daschle.  First  of  all,  let  me  indicate  that  Senator  Craig 
was  called  to  the  floor  and  he  has  a  number  of  questions  that  he 
would  like  to  submit  for  the  record  for  you  to  respond  to. 

My  first  question  deals  with  the  point  raised  in  the  1992  system 
management  policy  that  the  Forest  Service  set  forth  which  called 
for  more  public  involvement.  Public  involvement  over  the  last  few 
years  has  primarily  been  the  appeals  process,  much  to  the  chagrin 
of  many  and  to  the  frustration  of  just  about  everyone.  The  appeals 
process,  in  my  view,  was  a  very  cumbersome  vehicle  for  public  in- 
volvement. I  now  note,  as  of  last  week,  the  Forest  Service  has  pub- 
lished their  final  rule.  We  now  have  a  new  appeals  process  for 
which  people  can  appeal  decisions  by  the  Forest  Service. 

I  think  I  am  encouraged  by  that.  I  have  not  had  much  of  a 
chance  yet  to  review  the  process  to  the  degree  I  want  to,  but  I 
would  be  interested  in  our  witnesses  commenting  on  that  decision. 

But  more  broadly,  Mr.  Unger,  I  would  be  interested  in  what 
plans  the  Forest  Service  has  for  public  involvement.  If  indeed,  as 
the  management  policy  calls  for,  we  are  going  to  attempt  broader 
public  participation  and  involvement  by  multi-faceted  interests,  to 
what  extent  are  we  going  to  encourage  that  and  what  vehicles  will 
be  used? 

Mr.  Unger.  As  one  of  the  people  in  the  Forest  Service  who  has 
been  responsible  for  making  many  appeal  decisions  and  reviewing 
many  appeals,  I  certainly  am  sympathetic  with  the  idea  that  an  ex- 
tensive group  of  appeals  is  not  necessarily  the  best  way  to  get  on 
with  the  management  of  these  resources.  But  we  have,  as  you  say, 
in  response  to  the  appropriations  act,  published  the  final  rule  set- 
ting up  a  revised  appeals  process  which  incorporates  a  largely  ex- 
panded public  participation  process. 

I  would  like  to  say  that  I  do  think  we  have,  in  the  Forest  Service 
a  rather  remarkable  record  of  extending  the  opportunity  to  people 
to  comment  on  what  we  are  doing  by  having  an  appeals  process 
which  has  not,  up  until  this  time,  been  legislated  but  which  has 
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been  voluntarily,  to  give  those  who  are  dissatisfied  with  our  deci- 
sions an  opportunity  to  raise  them  to  a  higher  level  and  have  them 
decided  in  tnat  way. 

We  have  also  had  extensive  participation  in  our  environmental 
impact  statement  process  and  in  other  ways  trying  to  get  people 
trying  to  take  an  interest  in  these  matters. 

Under  our  new  rule  we  have  extended  this  through  this  law  to 
projects  and  environmental  assessments  as  well  as  environmental 
impact  statements  and  we  are  now  in  the  process  of  developing  a 
training  program  for  our  people  to  find  ways  to  best  present  these 
proposed  decisions  to  them  and  secure  their  comments  and  incor- 
porate them  in  our  decisions.  I  think  that  this  is  a  very  good  and 
important  vehicle. 

I  think  that  we  probably  ought  to  be  looking  at  some  other  more 
innovative  ways  to  add  to  our  knowledge  of  now  the  public  feels 
about  what  we  are  proposing  to  do.  I  do  not  think  that  government 
as  a  whole,  for  example,  has  used  modem  opinion  sampling 
methods,  polling,  focus  groups,  or  other  ways  of  securing  in  a  more 
scientific  way  the  information  on  the  attitudes  and  opinions  and 
desires  of  the  public.  I  think  we  need  to  explore  those  ways  and  use 
them  in  our  decision  process. 

Senator  Daschle.  I  have  two  follow  up  questions.  How,  in  your 
view,  has  the  decision  of  last  week  been  received  by  those  affected? 

Mr.  Unger.  From  what  I  have  learned  so  far,  I  believe  that  most 
of  the  people  who  have  seen  the  final  rule  feel  that  it  is  a  much 
improved  version  over  our  draft  rule,  which  was  earlier  distributed. 

Senator  Daschle.  Any  disagreement  among  our  panel  in  that  re- 
gard? 

Dr.  Waller.  I  was  involved  in  extensive  criticism  of  the  original 
rule  proposed.  This  was,  I  think  the  ANPR  of  1991.  Is  that  what 
you  are  referring  to? 

Mr.  Unger.  Jim,  was  that  done — ^that  was  not  done  under  ad- 
vance notice  rule? 

Dr.  Overbay.  I  think  he  is  referring  to  the  planning  rule,  not  the 
appeal  rule. 

Mr.  Unger.  This  was  the  appeal  rule  in  response  to  the  Interior 
Appropriations  Act,  which  provides  for  appeal  of  specific  decision 
projects,  individual  projects. 

Senator  Daschle.  The  other  question  would  have  to  do  with  the 
degree  to  which  the  Forest  Service  is  prepared  to  be  more  consulta- 
tive with  all  affected  entities.  I  think  that,  in  part,  there  has  been 
some  legitimate  criticism.  I  think  the  Forest  Service  can  certainly 
point  to  those  occasions  when  there  was  consultation,  but  the  im- 
pression I  have  is  that  it  really  was  not  standard  practice. 

I  am  wondering  to  what  extent,  as  a  result  of  your  ecosystem 
management  plans,  you  intend  to  become  orchestrated  in  the  con- 
sultative process? 

Mr.  Unger.  We  do  intend  to  be  and  certainly  in  those  cases 
where  this  has  not  happened  in  the  past  it  has  not  been  by  design. 
We  favor  this  kind  of  consultative  process.  We  believe  that  an  es- 
sential part  of  ecosystem  management  is  strengthening  that  proc- 
ess and  strengthening  the  use  of  partnerships. 

I  would  like  to  provide,  if  I  may,  for  the  record,  following  this 
hearing  some  examples,  these  five  examples  that  I  listed  in  my 
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testimony  of  ongoing  projects  where  we  have  followed  ecosystem 
management  principles.  In  every  one  of  those  there  has  been  a  well 
worked  out  process  of  working  with  partners,  local,  State  and  Fed- 
eral governments,  private  citizens,  Indian  tribes,  a  variety  of  people 
in  working  out  the  details  and  securing  support  for  the  project. 

I  think  that  would  show  the  kind  of  thing  that  we  like  and  that 
we  want  to  advance  with  this  new  approach. 

Senator  Daschle.  Dr.  Oliver  mentioned  research  and  others  al- 
luded to  it.  Obviously  we  have  learned  a  lot  about  the  effects  of  for- 
estry practices  over  the  years,  and  I  am  wondering  to  what  extent 
we  are  going  to  allow  these  practices  to  be  considered,  and  to  what 
extent  there  will  be  greater  input  from  ecologists,  scientists,  users 
of  all  kinds  in  determining  our  longer  term  planning?  I  would  be 
interested  in  Dr.  Swanson's  answer  to  that  question. 

Where  would  you  see  people  like  you  and  colleagues  of  yours  en- 
tering into  the  consideration  of  new  information  and  discussion  of 
implementation  of  policies  affecting  practices? 

Dr.  SwANSON.  The  level  of  interaction  between  managers  and  re- 
searchers and  scientists  has  intensified  greatly  over  the  past  few 
years.  I  think  it  was  really  accelerated  as  a  result  of  many  law- 
suits, particularly  in  the  Northwest  and  North  Central  area.  I  now 
believe  it  is  moving  into  a  phase  that  is  not  so  reactive,  but  more 
proactive,  along  the  lines  of  some  of  the  examples  that  I  tried  to 
give  earlier. 

I  am  very  encouraged  by  the  prospects  for  much  greater  inter- 
action between  scientists,  managers,  and  the  public  in  formulating 
future  management  designs. 

Senator  Daschle.  Are  you  satisfied  with  the  level  of  interaction 
you  feel  there  is  today? 

Dr.  SwANSON.  Yes  and  no.  I  think  there  is  a  very  serious  effort 
to  increase  the  level  of  interaction  on  the  parts  of  the  managers, 
in  particular.  I  think  it  is  necessary,  in  part  because  of  the  legal 
situations  we  found  ourselves  in.  "We,"  in  a  societal  sense. 

So  I  think  it  is  growing.  We  have  a  lot  of  work  to  do.  We  are  ask- 
ing ourselves  new  questions  as  a  result  of  management  and  policy 
decisions.  Much  more  science  is  necessary  to  answer  these  ques- 
tions. Scientific  analysis  of  new  questions  will  push  us  into  some 
new  dimensions. 

Senator  Daschle.  One  example  is  salvage  logging.  There  has 
been  a  considerable  amount  of  literature  that  would  indicate  there 
are  beneficial  ecological  effects  of  leaving  behind  dead  trees  and 
biomass  and  I  understand  that  leaving  dead  trees  in  the  forest  pro- 
vides a  lot  better  wildlife  habitat,  reduces  erosion  and  it  harbors 
important  fungi  and  bacteria  and  provides  stream  habitat  for  fish. 
But  111  the  past  this  material  has  been  cleared  and  burned. 

I  have  three  parts  to  this  question  and  I  would  be  interested  if 
any  of  the  panelists  might  address  this.  First,  should  we  leave 
more  of  this  material  behind  in  the  forests?  Secondly,  is  there  a  fire 
danger  associated  with  this  practice;  and  if  so,  how  could  you  mini- 
mize the  danger?  And  third,  can  and  will  ecosystem  management 
practices  address  issues  like  this,  or  is  that  too  specific?  Dr.  Oliver? 

Dr.  Oliver.  I  would  like  to  mention  that  what  we  have  to  realize 
is  that  there  are  species  that  utilize  this  dead  wood  on  the  ground, 
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in  the  streams  or  standing  snags.  There  are  other  animals  that 
we — well,  certain  animals  we  know  are  adversely  affected  by  it. 

We  also  know  that  if  it  is  put  everywhere,  then  you  end  up  with 
a  very  big  fire  hazard.  Just  as  I  mentioned  earlier,  there  is  no  one 
structure  or  condition  that  is  all  things  to  all  animals.  What  we 
need  is  some  kind  of  a  mosaic  of  different  structures  across  the 
landscape. 

In  fact,  if  you  look  at  the  way  natural  disturbances  occurred, 
there  were  places  where  winds  olew  large  areas  over,  the  trees 
dried  out  and  you  had  such  a  hot  fire  that  you  did  not  have  much; 
then  they  rebumed  and  you  did  not  have  much  organic  matter  left. 
Other  places  had  down  materials. 

What  I  would  see  is  ecosystem  management  addressing  this  by 
having  a  mosaic,  some  places  where  there  are  down  materials, 
some  places  where  there  are  not.  And  the  fact  that  you  do  not  have 
a  continuous  large  area  would  help  keep  from  having  a  fire  start 
in  one  place  and  spread  very  far.  Also,  the  lack  of  continuity  would 
mean  that  in  the  places  where  you  had  down  materials  and  you 
had  insects  breaking  out,  you  would  not  have  that  spreading  too 
far.  So  like  everything  else,  it  is  something  done  in  some  places  but 
not  everywhere. 

Does  that  answer  your  question? 

Senator  Daschle.  Yes,  it  does.  Anybody  else  wish  to  respond  to 
that? 

Dr.  Waller.  I  think  we  have  a  tendency  to  think  about  the 
Northwest.  I  would  just  like  to  mention  that  coarse  woody  debris 
has  many  important  ecological  functions  that  we  now  know  about, 
and  yet  coarse  woody  debris  does  not  exist  in  many  eastern  forests 
because  coarse  wood  does  not  exist.  The  trees  simply  have  not  had 
time  to  go  to  the  size  of  the  trees  that  were  there  once  and  still 
exist  in  the  Northwest. 

By  all  means,  I  would  consider  this  a  central  issue  for  ecosystem 
management  to  address. 

Senator  Daschle.  My  colleague.  Senator  Cochran,  is  here.  I  am 
delighted  he  is  and  I  would  call  on  him  for  any  statement  or  com- 
ments he  wishes  to  make. 

Senator  Cochran.  Mr.  Chairman,  I  appreciate  your  recognition. 
I  have  a  statement  that  I  would  like  to  have  put  in  the  record  of 
the  hearing. 

Senator  Daschle.  Without  objection. 

Senator  Cochran.  I  came  here  to  see  what  I  could  learn  about 
the  ecosystem  management  issue  and  whether  or  not,  as  a  member 
of  the  Appropriations  Committee,  we  can  expect  to  have  a  request 
for  a  line  item  appropriation  for  ecosystem  management.  I  know 
there  was  a  discussion  of  that,  at  least  at  the  staff  level.  I  do  not 
recall  any  discussion  in  hearings  on  that  subject. 

And  iust  what  the  reaction  of  the  acting  chief  is  or  the  others, 
about  the  level  of  funding  that  we  are  going  to  see  being  requested 
for  this  activity. 

Mr.  Unger.  As  we  have  yet  to  learn  more  about  the  practice  of 
ecosystem  management,  we  will  learn  more  about  how  to  budget, 
how  to  account  for,  how  to  measure  the  results  of  ecosystem 
management.  We  have  discussed  the  idea  of  incorporating  into  one 
line  item  many  of  our  inventory  and  planning  activities  which  will 
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be  the  basis  for  and  support  for  ecosystem  management  into  one 
group  of  items. 

On  the  other  hand,  as  we  progress  with  this  effort  as  organiza- 
tionally— as  Jim  Baca  pointed  out — we  need  to  change  our  organi- 
zations to  reflect  ecosystem  management  across  the  board  in  all  of 
our  activities  and  all  of  our  staffs  of  all  of  our  functions,  whether 
it  be  timber,  wildlife,  watershed  protection  or  whatever.  That  poses 
a  challenge  as  to  how  to  describe  the  outputs,  the  benefits  and  the 
dollars  needed  to  support  changing  our  organization. 

So  we  are  looking  at  both  approaches,  separating  at  least  some 
of  the  functions  and  also  the  idea  that  we  need  to  be  practicing  eco- 
system management  across  the  whole  organization. 

Mr.  Baca.  Senator,  we  are  doing  some  extensive  work  on  our 
budget  and  starting  to  put  together  a  shadow  budget  so  we  might 
see  how  it  works  before  we  come  to  talk  to  you  all  about  it. 

I  am  not  so  sure  that  you  are  going  to  have  a  line  item  there  that 
says  ecosystem  management.  I  think  you  are  going  to  have  a  lot 
of  different  things  in  there  that  may  not  require  different  monies, 
it  is  just  going  to  be  structured  differently  and  the  way  we  organize 
out  in  the  field  and  where  the  money  gets  to. 

Senator  Cochran.  I  know  that  in  the  conference  report  we 
just  adopted  on  a  record  vote  earlier  this  afternoon  there  are 
provisions  in  the  Interior  Appropriations  Bill  calling  for  ecosystem 
management  research  partnerships  with  universities  and  private 
industries.  I  wonder  if  there  has  been  any  planning  going  on  about 
exactly  what  kind  of  research  would  be  done  by  universities  and 
particularly  private  industry  that  might  be  helpful  to  the  forest 
system? 

Mr.  Unger.  I  would  like  to  ask  Dr.  Swanson  to  respond  to  that. 

Dr.  Swanson.  In  the  areas  of  silviculture  and  harvesting  sys- 
tems, for  example,  I  believe  university  and  industry  researchers 
could  contribute  quite  a  bit.  Also,  in  our  experience,  there  are  many 
industry  scientists,  both  ecologists  and  fishery  scientists,  who  are 
cooperating  with  the  Federal  scientists  in  the  development  of 
studies  that  are  relevant  to  ecosystem  management. 

Senator  Cochran.  Thank  you  very  much,  Mr.  Chairman. 

Senator  Daschle.  Thank  you,  Senator  Cochran. 

[The  prepared  statement  of  Senator  Cochran  follows:] 

Statement  of  Senator  Cochran 

Mr.  Chairman,  I  join  you  in  welcoming  our  witnesses  today  and  thank  you  for 
holding  this  hearing  on  the  Forest  Service's  plans  to  define  and  implement  eco- 
system management  in  its  management  of  our  U.S.  Forest  Service  lands.  As  we  ad- 
dress changes  in  our  endangered  species  protection  laws  and  other  legislation,  we 
must  be  mindful  of  the  eflbrts  already  underway  by  the  Forest  Service  and  other 
agencies  to  address  questions  of  sustained  development. 

I  applaud  your  work  to  achieve  this  common  goal  and  hope  that  we  can  find  a 
balanced,  commonsense  approach  to  the  management  of  our  Nation's  valuable  natu- 
ral resources  which  protects  these  fragile  species  while  ensuring  that  our  Nation, 
the  strongest  economic  power  in  the  world,  can  continue  to  maintain  a  strong  level 
of  sustained  development. 

Senator  Daschle.  We  have  been  talking  about  research.  Obvi- 
ously, there  is  a  certain  degree  of  ongoing  research  that  can  be  in- 
corporated into  forest  management  plans  as  it  becomes  available. 
But  I  am  wondering,  as  I  look  at  your  designs  for  ecosystem  man- 
agement, how  that  works. 
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As  this  research  becomes  available,  how  do  you  intend  to  revise 
your  forest  plans  to  account  for  that  research? 

Mr.  Unger.  Let  me  start  that  discussion,  and  I  want  to  endorse 
what  Dr.  Swanson  said  earlier  about  the  growing  interaction  be- 
tween researchers  and  managers  in  the  Forest  Service,  not  only  for 
the  practical  reasons  of  having  the  most  defensible  projects  from  a 
legal  standpoint,  but  because  we  believe  that  this  is  the  way  as 
professionals  that  we  need  to  manage,  is  on  the  basis  of  the  best 
scientific  information. 

I  have  had  the  professional  pleasure,  in  the  last  18  months,  of 
working  on  the  project  in  the  Forest  Service  and  with  the  Bureau 
of  Land  Management  on  the  strategy  for  Pacific  salmon  and 
steelhead  habitat  resources  on  national  forests  and  BLM  lands. 

From  the  beginning  we  established  that  as  a  joint  management 
research  operation.  On  our  policy  committee  a  person  who  is  my 
opposite  number  in  our  research  organization  was  coleader  with 
me,  along  with  one  of  Mr.  Baca's  chief  deputies.  On  our  field  team 
we  had  coequal  leadership  between  management  and  research.  On 
our  working  groups,  we  had  coequal  leadership  from  both  research 
and  management. 

We  relied  heavily  on  our  researchers  to  take  the  body  of  knowl- 
edge that  existed  about  the  salmon  resource  provided  to  us,  help 
us  in  designing  proposed  standards  and  guidelines,  proposed  tech- 
niques sucn  as  watershed  analysis  and  the  selection  of  key  water- 
sheds and  other  principles  of  operation  that  are  enabling  us  to  put 
together  a  package  that  will  provide  the  basis  for  the  development, 
hopefully  at  some  future  time,  of  an  environmental  impact  state- 
ment that  would  have  the  result  of  amending  the  forest  plans  with 
the  scientific  information. 

So  I  think  that  we  have  some  good  working  examples  like  that 
that  we  can  build  on. 

Senator  Daschle.  A  good  example  would  be  the  Option  9  in  the 
Pacific  Northwest  for  FEMAT.  Do  you  intend  to  amend  the  existing 
plan  to  incorporate  Option  9  developed  by  the  FEMAT  scientists? 

Mr.  Unger.  The  decision  that  is  under  consideration  in  the  envi- 
ronmental impact  statement  would  amend  the  forest  plans  in  the 
northern  spotted  owl  forests.  That  would  be  the  end  result  of  the 
process,  would  be  putting  in  effect  those  changes. 

Senator  Daschle.  The  impression  I  get  is  there  is  a  wealth  of  re- 
search for  some  forests  and  a  dearth  of  research  on  other  for- 
ests. The  Black  Hills  may  be  a  pretty  good  example  of  that.  There 
is  not  much  research  base  there. 

To  what  extent  will  the  Forest  Service,  as  they  begin  putting 
these  management  plans  together,  begin  to  address  that  mal- 
distribution of  research  if  you  will? 

Mr.  Unger.  Fred  may  want  to  respond  to  that  and,  as  a  matter 
of  fact,  I  would  like,  if  I  may  have  your  permission  Senator,  to  ask 
Jim  Overbay,  our  Deputy  Chief  for  the  National  Forest  System, 
who  was  once  a  supervisor  in  the  Black  Hills  National  Forest,  to 
respond  to  that  as  well? 

Senator  Daschle.  Jim,  welcome.  Have  you  got  a  good  answer? 

Mr.  Overbay.  Senator,  when  I  was  in  the  forest,  which  was  in 
the  mid-seventies,  we  had  a  very  close  working  relationship 
with  the  research  project  at  Rapid  City.  They  had  a  number  of 
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researchers  there  that  were  working  on  silviculture  and  watershed 
and  wildlife  habitat.  There  was  an  experimental  forest  right  in  the 
middle  of  the  Black  Hills.  A  lot  of  that  was  applied  there.  We  took 
that  research  and  immediately  applied  it  on  the  forest. 

The  direction  changed  after  I  left  there,  and  I  cannot  tell  you 
why,  but  the  focus  of  that  particular  project  was  changed  to  look 
more  at  the  woody  draws  and  some  of  the  range  relationships  out 
east  of  the  forest  and  not  on  the  forest  itself.  So  in  the  last  15  years 
or  so,  there  has  not  been  a  lot  of  research  there. 

Senator  Daschle.  Has  or  has  not? 

Mr.  OvERBAY.  Has  not.  As  far  as  silviculture  and  practices  on  the 
forest,  I  look  back  to  that  relationship  that  I  had  with  the  project 
leader  in  Rapid  City  as  one  of  the  better  examples  of  research  and 
management  working  together  and  hopefully  we  could  get  back  to 
those  Kind  of  relationships. 

We  have  recently  set  up  a  very  similar  kind  of  an  organization 
down  on  the  Ouachita  National  Forest  where  the  researchers  are 
working  directly  with  the  managers.  We  need  to  do  more  of  that. 

Senator  Daschle.  I  cite  the  Black  Hills  as  an  example,  not  nec- 
essarily as  a  criticism,  but  I  sense  from  the  discussions  I  have  had 
and  really  from  my  cursory  review  of  what  research  is  available  na- 
tionally that  there  is  a  preponderance  of  research  in  some  forests 
and,  as  I  say,  a  real  lack  of  consistency  as  we  apply  research  data 
to  the  other  forests. 

I  would  hope  that  as  we  consider  ecosystem  management  that  we 
are  talking  nationally  here,  that  we  are  not  really  developing  an 
ecosystem  management  plan  which  incorporates  the  best  utilization 
of  research  in  one  forest  and  completely  ignoring  the  need  for  re- 
search in  another. 

I  obviously  understand  the  importance  of  one  forest  over  another 
for  various  reasons,  timber  sales,  ecological  questions,  a  whole 
range  of  things.  But  it  seems  to  me  there  is  a  tremendous  disparity 
in  the  applicability  of  research  principles  and  policy  from  one  forest 
to  another. 

Would  any  of  the  panel  members  care  to  address  that?  Tell  me 
if  you  disagree,  just  do  it  tactfully. 

Mr.  Baca.  I  do  not  disagree.  I  would  just  like  to  say  that  over 
at  Interior,  we  have  started  up  the  National  Biological  Survey.  I 
think  this  is  an  attempt  at  trying  to  even  out,  I  think  maybe  who 
gets  what  attention.  We  have  Fish  and  Wildlife,  we  have  BLM,  we 
have  all  the  other  agencies  involved  over  there,  each  doing  their 
own  research  in  their  own  corner  of  the  world.  So  this  concept  of 
the  National  Biological  Survey,  I  think,  was  meant  to  get  Interior 
and  probably  sooner  or  later  the  other  agencies  on  board  in  some 
sort  of  systematic  research. 

Dr.  SwANSON.  I  would  just  like  to  add  that  I  think  we  need  a 
mix.  We  want  to  have  a  certain  level  of  scientific  support  across  the 
board,  but  we  also  need  to  still  make  a  place  for  those  particular 
places  where  in  large  part,  through  key  linkages  with  the  univer- 
sities, you  can  have  large  and  intensive  research  efforts. 

Many  of  those  intensive  efforts  are  fueled  with  funding  for  basic 
research  where  the  lessons  hopeftilly  will  be  broadly  transferred. 
Then  you  can  use  the  talent  in  that  uniform,  minimum  base  of  sci- 
entific effort  to  transfer  those  lessons  from  the  intensive  sites  and 
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make  it  more  locally  applicable.  So  I  think  we  need  to  make  sure 
we  have  room  for  both  approaches. 

Dr.  Waller.  I  would  like  to  point  out  that  the  NBS  initiative 
that  Interior  has  pursued  is  in  stark  contrast  to  what  has  hap- 
pened, so  far  anyway,  in  the  Forest  Service.  I  think  that  is  a  clear 
indication  that  Interior  is  getting  out  in  front  of  the  curve  and  at- 
tempting to  assess  in  a  more  comprehensive  and,  as  was  said, 
proactive  way. 

It  is  not  clear  to  me  yet  that  the  Forest  Service  has  substantially 
moved  beyond  the  reactive  posture  of  simply  throwing  research  at 
issues  that  have  clobbered  them  in  the  courts  or  in  appeals. 

Senator  Daschle.  As  I  understand  it — Dr.  Oliver,  did  you  have 
a  comment? 

Mr.  Oliver.  If  you  do  not  mind,  I  iust  wanted  to  make  the  com- 
ment that  when  I  originally  said  in  all  areas,  I  was  not  just  talking 
geographically. 

Senator  Daschle.  I  understood  that  and  I  appreciate  that.  I  was 
talking  geographic,  but  I  understand  your  comments  related  to  a 
broader  array  of  research  needs. 

Mr.  Oliver.  Not  only  needs,  but  also  looking  at  all  structures. 
Thank  you  very  much. 

Mr.  Unger.  I  would  just  like  to  mention  that  the  adoption  of  eco- 
system management  as  a  principle  in  our  organization  has  led  us 
to  begin  looking  at  our  entire  research  program  to  look  at  the  prior- 
ities that  we  are  placing  on  different  kinds  of  research.  I  think  that 
the  demands  of  this  are  going  to  be  changing  some  of  these  prior- 
ities as  we  move  into  this  new  age. 

Senator  Daschle.  It  is  not  only  research,  it  is  also  the  issue  of 
standards  and  guidelines.  As  I  understand  it,  standards  and  guide- 
lines are  a  matter  of  course  in  timber  contracts. 

To  what  extent  will  standards  and  guidelines  be  incorporated 
into  ecosystem  management  processes? 

Mr.  Unger.  They  will  be  incorporated  to  a  great  extent.  Of 
course,  the  standards  and  guidelines  apply  not  only  to  the  process 
of  timber  sales,  but  to  recreation  projects,  to  the  grazing  program 
and  range  management  and  all  the  other  aspects  of  forest  and 
grasslands  management. 

The  process  of  redoing  the  forest  plans,  which  is  already  under- 
way, the  next  generation  of  forest  plans  will  be  incorporating  the 
latest  information  and  the  development  of  new  standards  and 
guidelines  where  they  are  necessary,  where  we  have  information 
that  indicates  that  they  need  to  be  revised  or  new  ones  added.  That 
is  at  the  heart  of  the  forest  planning  process  and  that  is  imderway. 
By  next  year  we  will  have  60  forests  developing  their  next  forest 
plan. 

Senator  Daschle.  Have  you  concluded  whether  or  not  revisions 
of  standards  and  guidelines  will  be  necessary  to  incorporate  them 
into  the  ecosystem  management  strategy? 

Mr.  Unger.  They  are  going  to  have  to  be  developed,  as  I  believe 
somebody  else  said  earlier,  on  a  local  basis,  taking  into  account  the 
circumstances  of  the  forest  and  the  plans  and  objectives  developed 
in  consultation  with  our  publics. 

Senator  Daschle.  The  other  Federal  agencies,  EPA  and  Fish  and 
Wildlife,  have  jurisdiction  over  some  of  these  issues.  Clean  water, 
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endangered  species  and  soil  conservation  are  all  important  issues 
that  presumably  are  going  to  be  addressed  through  the  ecosystem 
management. 

You  have  mentioned  PACFISH,  the  PACFISH  program,  and  it 
obviously  represents  an  important  vehicle  for  cooperation  for  BLM 
and  the  Forest  Service,  but  could  you  describe  how  PACFISH  got 
started  and  what  has  been  accomplished  by  it  and  whether  you  see 
this  as  a  model  for  cooperation,  not  only  between  Forest  Service 
and  BLM  but  Forest  Service  and  EPA  and  Fish  and  Wildlife? 

Mr.  Unger.  It  began  as  an  initiative  in  response  to  a  report  by 
the  American  Fisheries  Society,  which  was  sort  of  a  wakeup  call  on 
the  status  of  the  salmon  stocks  that  were  in  jeopardy  in  Oregon, 
Washington,  Idaho,  Alaska,  and  California. 

We  began  it  as  a  Forest  Service  project  to  see  if  we  could  deal 
with  the  problem  of  habitat  on  our  own  lands,  although  we  briefed 
other  agencies  widely  on  what  was  underway  and  invited  their  co- 
operation. Partway  through  the  project  it  was  evident  to  both  the 
Bureau  of  Land  Management  and  ourselves  that  a  much  closer 
working  relationship  was  necessary.  We  shared  many  of  the  same 
problems,  and  came  to  a  joint  conclusion. 

I  would  say  if  we  were  starting  PACFISH  today  we  would,  based 
on  what  we  have  learned  and  the  climate  of  cooperation  that  has 
developed,  that  we  would  try  very  hard  to  also  incorporate  in  this 
planning  effort  the  National  Marine  Fisheries  Service  and  the  Fish 
and  Wildlife  Service  and  the  Environmental  Protection  Agency,  al- 
though we  have  kept  them  all  informed  and  they  have  all  endorsed 
what  we  have  been  doing,  I  think  we  could  have  an  even  better 
product  if  we  were  to  do  that  again. 

The  FEMAT  exercise  in  the  Pacific  Northwest  I  think,  as  con- 
troversial as  it  has  been,  has  been  an  outstanding  effort  to  try  to 
involve  a  wide  variety  of  agencies  in  working  together  and  I  think 
we  need  to  build  on  tnat  kind  of  working  partnership  in  the  future. 

Senator  Daschle.  We  are  out  of  time  unfortunately,  and  I  do 
have  a  number  of  additional  questions.  I  know  Senator  Craig  has 
a  series  of  questions,  but  we  will  submit  them  for  the  record  and 
ask  that  you  respond  to  them  for  the  record.  We  will  keep  the 
record  open  for  five  additional  days. 

With  that,  let  me  thank  all  of  our  witnesses  for  your  participa- 
tion this  afternoon,  and  the  hearing  stands  adjourned. 

[Whereupon,  at  4:28  p.m.,  the  hearing  was  adjourned.] 
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DAVID  G.  UNGER 

Mr.  Chairman  and  members  of  the  subcommittee:  Thank  you  for  the  opportunity 
to  offer  our  views  on  ecosystem  management  strategies  on  National  Forest  System 
lands.  I  am  accompanied  by  Dr.  Fredrick  Swanson,  Supervisory  Research  Greologist 
and  Ecosystem  Team  Leader  from  the  Pacific  Northwest  Forest  and  Range  Experi- 
ment Station  in  Corvallis,  Oregon. 

BACKGROUND 

In  June  1992,  the  Forest  Service  announced  ecosystem  management  as  the  frame- 
work for  managing  the  national  forests  and  grasslands.  This  announcement  followed 
a  two-year  experiment  in  ecological  approaches  to  management  that  we  called  "new 
persp^ives."  Although  ecosystem  management  is  a  new  land  management  philoso- 
phy, the  Forest  Service  is  well  positioned  to  develop  ecologiced  approaches  building 
upon  nearly  100  years  of  land  management  experience  and  a  broad  array  of  exper- 
tise including  Forest  Service  research  scientists  and  field-level  resource  profes- 
sionals. This  effort  is  supported  by  the  direction  provided  by  the  Organic  Act,  the 
Multiple  Use-Sustained  Yield  Act,  the  National  Forest  Management  Act,  and  the 
forestry  provisions  of  the  1990  farm  bill. 

ECOSYSTEM  MANAGEMENT 

Ecosystem  management  is  a  holistic  approach  to  natural  resource  management, 
moving  beyond  a  compartmentalized  approach  focusing  on  the  individual  parts  of 
the  forest.  It's  an  approach  that  steps  back  from  the  forest  stand  and  focuses  on  the 
forest  landscape  and  its  position  in  the  larger  environment  in  order  to  integrate  the 
human,  biological,  and  physical  dimensions  of  natural  resource  management.  To 
carry  out  ecosystem  management,  the  attention  of  land  managers  must  oe  directed 
to  understanding  the  structure,  function,  and  variability  of  ecosystems  and  develop- 
ing appropriate  site-specific  management  activities.  Because  oi  its  complexity,  eco- 
system management  requires  an  accelerated  scientific  effort  and  the  efficient  incor- 
poration of  saence  into  on-the-ground  projects.  It  also  depends  on  grassroots  partici- 
pation in  decisionmaking  and  partnersnips  to  achieve  shared  goals. 

Ecosystem  management  means  considering  the  whole  fabric  of  our  natural  re- 
sources as  we  make  decisions;  understanding  and  preserving  the  vital  connections 
between  land,  water,  wildlife,  vegetation,  ana  human  beings;  and  assuring  that  we 
provide  the  values,  uses,  products,  and  services  desired  by  the  public  in  a  sustain- 
able manner.  Comprehensiveness,  connections,  change,  and  sustainabUity  are  the 
watchwords  of  ecosystem  management. 

I  would  now  like  to  take  a  few  minutes  to  discuss  how  we  are  implementing  eco- 
system management. 

SCIENTIFIC  FOUNDATION 

The  scientific  basis  for  ecosystem  management  is  provided  by  Forest  Service  re- 
search and  cooperating  scientists  from  other  institutions.  Forest  Service  research  is 
focusing  its  resources  on  developing  and  providing  scientific  and  technical  knowl- 
edge to  improve  the  productivity,  health,  and  diversity  of  forests  and  grasslands.  An 
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enhanced  scientific  underpinning  is  fundamental  to  taking  an  ecosystem  approach 
to  managing  our  natural  resources  on  a  sustainable  basis. 

Our  Forest  Service  Research  strategy  concentrates  on: 

•  Understanding  ecosystems  where  the  focus  is  on  understanding  the  makeup 
and  fiinction  of  forest  and  grassland  ecosystems.  This  research  will  provide  the  basis 
for  addressing  the  health  and  productivity  of  natural  and  managed  systems,  and 
help  us  understand  how  these  ecosystems  are  affected  by  natural  and  human 
disturbances.  Two  key  components  of  this  efibrt  will  be  to  examine  ecological  trends, 
including  major  disturbance  factors  to  estimate  past  and  future  conditions,  and  to 
monitor  results  of  management  activities  to  ensure  predicted  conditions  are 
achieved. 

•  Understanding  people  and  natural  resource  relationships  where  emphasis  is 
being  given  to  learning  more  about  how  people  perceive  ana  value  the  protection, 
management,  and  use  of  our  natural  resources.  This  component  reflects  our  recogni- 
tion that  people's  needs,  uses,  and  attitudes  affect  all  forest  and  range  resources. 
Our  research  will  focus  on  understanding  the  interaction  between  humans  and 
ecosystems — ^including  peoples'  needs  and  demands  for  resources,  and  how  people 
value  and  perceive  these  ecosystems. 

•  Understanding  and  expanding  resource  options,  with  the  goal  of  determining 
and  developing  stewardship  practices  and  utilization  systems  that  protect  and  en- 
hance long-term  resource  productivity  and  biological  diversity.  Special  attention  wiU 
be  given  to  interactions  among  resources  in  response  to  a  variety  of  activities  aimed 
at  achieving  management  goals.  We  will  apply  this  research  to  improve  our  on  the 
ground  management. 

COOPERATION 

Ecosystem  management  includes  a  commitment  to  working  with  even  more  part- 
ners than  we've  had  in  the  past. 

Because  ecosystems  cross  boundaries,  many  Federal,  State,  and  county  agencies; 
Tribal  governments,  private  landowners;  community  leaders;  and  corporate  foresters 
are  interested  in  ecosystem  management.  We  recognize  the  sensitivity  of  private 
property  rights  and  the  questions  about  how  ecosystem  management  can  be  imple- 
mented across  property  boundaries.  Cooperation  is  the  key  to  success. 

In  our  State  and  private  forestry  work,  our  objective  is  to  provide  technical  and 
financial  assistance  to  Federal  and  State  land  managers  and  to  nonindustrial  pri- 
vate landowners.  Through  this  effort,  we  can  help  land  managers  and  landowners 
meet  their  objectives  for  their  land  by  encouraging  the  use  of  sound  ecological  ap- 
proaches. In  addition,  the  Forest  Service  helps  rural  communities  develop  local  nat- 
ural resource-based  economies  that  support  sustainable  ecosystems.  All  programs 
are  voluntary  and  carried  out  in  accordance  with  Federal,  State,  and  local  laws;  ac- 
tual decisions  on  resource  management  are  left  to  the  landowner. 

IMPLEMENTATION 

Now  I  would  like  to  take  a  few  minutes  to  describe  some  of  the  changes  that  are 
underway  to  implement  ecosystem  management  in  Forest  Service  activities. 

First,  we  have  adopted  an  ecological  unit  framework  to  provide  a  scientific  basis 
for  ecosystem  management.  The  framework  is  a  classification  and  mapping  system 
for  stratifying  areas  into  ecological  units  that  have  common  biological  and  environ- 
mental factors.  These  factors  include  climate,  physiography,  water,  soils,  air,  and 
natural  communities.  We  have  been  working  closely  with  other  Federal  agencies  as 
we  developed  this  framework. 

Second,  we  have  completed  some  major  regional  ecosystem  assessments,  are  be- 
ginning some  others,  and  are  setting  out  parameters  for  others.  An  example  was  our 
fuU  participation  in  the  interagency  Forest  Ecosystem  Management  Assessment 
Team  (FEMAT)  report  for  the  Pacific  Northwest  and  northern  California  spotted  owl 
forests.  We  prepared  the  Eastside  Forest  Ecosystem  Health  Assessment  for  eastern 
Oregon  and  Washington.  Also  being  completed  by  the  Forest  Service  and  Bureau  of 
Land  Management  is  a  strategy  for  protecting  the  habitat  of  Pacific  salmon  and 
steelhead  (R\CFISH)  for  Oregon,  Washington,  California,  Alaska,  and  Idaho.  An- 
other just  beginning  is  for  the  Sierra  Nevada  in  California. 

These  and  other  assessments  provide  the  basic  information  to  be  used  in  our  land 
management  planning  process. 

Third,  we  are  following  ecosystem  management  in  many  on-the-ground  projects. 
These  include  the  White  River  Ecosystem  Initiative  in  Vermont,  the  Hurricane 
Hugo  Restoration  in  South  Carolina,  the  Cicero  Fire  Recovery/French  Creek  Fish- 
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eries  Project  in  South  Dakota,  the  Blackbark  Beetle  Thinning  in  Oregon,  and  the 
Butte  Valley  National  Grassland  project  in  California. 

COLLABORATIVE  EFFORTS 

A  wide  variety  of  partnerships,  involving  managers,  universities,  other  agencies, 
and  the  public  at  large  are  important  elements  of  these  efforts.  We  have  strength- 
ened our  working  relationships  within  the  Department  of  Agriculture,  especially 
with  the  Soil  Conservation  Service,  and  with  the  Environmental  Protection  Agency 
and  agencies  of  the  Department  of  the  Interior  and  the  Department  of  Commerce. 
We  are  actively  exchanging  ideas  on  how  to  better  coordinate  policies  among  agen- 
cies and  how  to  standardize  infonnation  across  administrative  boundaries. 

future  needs 

While  we  have  taken  some  significant  steps  toward  an  ecosystem  management  ap- 
proach for  the  Forest  Service,  there  is  stUl  much  work  ahead. 

We  are  looking  at  several  areas  where  we  may  need  to  change  our  current  policies 
to  implement  fully  ecosystem  management.  There  may  be  areas  where  changes  in 
our  existing  statutory  framework  would  be  desirable.  We  do  know  that  we  will  need 
to  change  our  regulations  to  streamline  our  land  management  planning  process  and 
to  base  it  upon  ecosystem  management  principles.  We  expect  to  propose  these  regu- 
latory changes  in  early  1994. 

We  are  still  experimenting  with  operational  applications  of  ecosystem  manage- 
ment, and  these  first  projects  continue  to  demonstrate  needs  for  additional  informa- 
tion and  analysis,  as  well  as  point  out  ways  to  do  a  more  effective  and  efficient  job. 

We  do  not  see  a  "final"  system  for  ecosystem  management  in  the  future.  This  is 
an  evolutionary  process,  and  new  information  will  constantly  result  in  changes.  We 
believe  that  a  key  element  of  ecosystem  management  is  a  consistent  monitoring  ef- 
fort, an  evaluation  of  management  outcomes  and,  where  necessary,  adapting  our 
management  to  incorporate  new  information  from  the  monitoring,  the  scientific  com- 
munity, and  the  public. 

SUMMARY 

Although  built  upon  a  long  history  of  natural  resource  management,  ecosystem 
management  is  still  in  its  in^ncy.  That  is  why  we  are  purposely  moving  cautiously 
and  adapting  our  on-the-ground  management  as  we  learn. 

The  ultimate  success  of  ecosystem  management — management  that  recognizes 
that  people  are  an  integral  part  of  the  ecosystem  and  their  needs  must  be  blended 
with  environmental  concerns — depends  on  how  we  focus  our  scientific  inquiry  and 
apply  science  to  management.  To  accomplish  this,  we  are  taking  a  new  look  at  our 
iniormation  needs,  focusing  our  scientific  analysis  to  address  these  needs,  and  ag- 
gressively putting  our  science  into  practice.  We  are  taking  a  holistic,  landscape- 
oriented  perspective  in  conducting  research;  making  greater  use  of  interdisciplinary 
approaches  in  our  research  and  planning;  expanding  partnerships  to  define,  conduct, 
and  use  our  scientific  results;  developing  new  methods  for  monitoring  ecosystem 
health  and  productivity;  and  adapting  our  management  to  incorporate  new 
information. 

Mr.  Chairman,  this  completes  my  prepared  statement.  We  will  be  pleased  to  re- 
spond to  any  questions  you  may  have. 


JIM  BACA 


I  am  pleased  to  be  here  today  to  discuss  the  approach  of  the  Bureau  of  Land  Man- 
agement (BLM)  for  ecosystem  management. 

Secretary  of  the  Interior  Bruce  Babbitt  has  made  ecosystem  management  a  piv- 
otal principle  for  land  and  resource  management  by  the  Department  of  the  Interior 
(DOI).  It  is  our  new  American  land  ethic.  The  BLM  has  enthusiastically  adopted 
this  principle  and  is  working  diligently  to  develop  an  approach  to  ecosystem  man- 
agement on  the  270  million  acres  of  public  lands  and  vast  subsurface  mineral  re- 
sources for  which  it  has  stewardship  responsibilities. 

The  BLM's  approach  to  ecosystem  management  will  be  consistent  with  the  Vice 
President's  many  initiatives  to  reinvent  government  and  will  be  melded  with  the 
emerging  consensus  of  the  President's  Council  on  Sustainable  Development. 

The  word  "ecosystem"  clearly  implies  some  form  of  a  geographic  delineation,  one 
that  crosses  the  traditional  geopolitical  boundaries  by  wnicn  we  have  managed  our 
lands  and  resources. 

The  backbone  of  our  management  approach  will  be  the  setting  of  common  goals 
and  developing  consensus  among  diverse  interests.  These  goals  must  be  developed 
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within  the  limits  imposed  by  sustainability  of  natural  systems  if  we  are  to  ensure 
long-term  viability  of  our  resources  and  the  economy. 

The  BLM  views  ecosystem  management  as  the  integration  of  ecological,  economic, 
and  social  principles  to  manage  lands  and  resources  in  a  manner  that  safeguards 
long-term  ecological  sustainabflity.  The  primary  goal  of  ecosystem  management  for 
the  BLM  is  to  develop  management  strategies  that  will  maintain  and  restore  the 
ecological  integrity,  productivity  and  biological  diversity  of  public  lands.  Among 
other  things,  sustainable  ecosystems  provide  high  quality  habitat  for  fish  and  wild- 
life; clean  drinking  water  for  communities;  and  economic  and  recreational  opportuni- 
ties. Our  goal  will  be  to  implement  management  strategies  to  protect  the  integrity 
and  diversity  of  ecosystems  and  to  ensure  economic,  recreational,  aesthetic,  social, 
and  cultural  benefits  from  the  land  for  present  and  future  generations. 

In  the  past  the  BLM's  resource  management  placed  emphasis  on  commoditv  pro- 
duction and  the  sale  of  natural  resources.  Management  objectives  were  generally  de- 
signed to  expedite  the  development,  extraction,  and/or  production  of  resources  on 
public  lands.  Other  uses  and  values  such  as  wildlife  and  fish  habitats,  some  rec- 
reational activities,  cultural,  scenic,  and  aesthetic  resources  were  often  viewed  as 
adjuncts  to  more  intensive  uses. 

The  lack  of  the  broad  view  encompassed  by  an  ecosystem  approach  may  have  led 
to  increased  sedimentation  in  streams;  less  productive  rangeland  conditions;  frag- 
mented plant,  animal,  and  fish  habitats;  and  forest  health  problems.  Population 
growth,  increased  use,  and  other  factors,  have  also  contributed  to  degradation  of  the 
public  lands  and  caused  significant  declines  in  the  distribution  and  populations  of 
many  native  flora  and  fauna. 

Many  communities  whose  economies  depend  on  public  lands  are  affected  because 
an  ecosystem  approach  was  not  used.  The  declining  timber  and  fishing  industries 
of  the  Pacific  Northwest,  for  example,  demonstrate  the  economic  repercussions  and 
social  displacement  that  can  accompany  ecosystem  degradation.  Conservation  efforts 
on  public  lands  make  a  critical  difierence  to  the  viability  of  vulnerable  plant  and 
animal  species  and  the  stability  of  local  economies.  Unfortunately,  poor  forest  and 
rangeland  health,  degraded  riparian  areas,  and  inferior  aquatic  habitats  often 
threaten  species'  viability,  resource  productivity,  and  ultimately,  the  overall  sustain- 
ability of  ecological  systems. 

Because  of  such  conditions  and  impacts  to  the  public  lands,  we  must  take  a  holis- 
tic approach.  Under  ecosystem  management,  the  BLM  wUl  manage  the  public  lands 
to  sustain  viable  ecological  processes  and  functions.  We  intend  to  conserve,  main- 
tain, restore,  and  enhance  the  ecological  integrity  of  the  land  and  its  resources  while 
providing  for  human  values,  products,  and  services  and  assuring  ecological  sustain- 
ability. 

The  BLM  hopes  to  develop  partnerships  to  identify  and  achieve  healthy,  fully 
functioning  conaitions  on  our  public  lands.  We  plan  to  coordinate  management  prac- 
tices with  public,  local.  State,  Federal,  tribal  and  interested  private  land  managers, 
universities,  and  other  involved  parties,  exchanging  data  to  resolve  resource  issues 
that  may  also  be  faced  by  other  land  management  agencies.  In  this  regard,  the  pro- 
posed National  Biological  Survey  will  be  a  tremendous  and  valuable  resource. 

The  BLM  is  already  involved  in  a  number  of  projects  that  embody  some  ecosystem 
management  principles.  I  will  highlight  two  of  tnem: 

•  In  March  1993,  the  BLM  and  the  Forest  Service  joined  in  development  of  a 
strategy  to  restore  anadromous  salmonid  habitats  on  public  lands.  The  program, 
known  as  PACFISH,  committed  the  agencies  to  developing  a  common  strategy  that 
would  conserve  and  restore  Pacific  salmon  and  steeUiead  habitats  and  associated 
watersheds  in  the  West  including  Alaska.  PACFISH  stresses  the  integration  of 
sound  scientific  and  research  information  with  on-the-ground  management  direction. 

•  In  Idaho,  the  BLM  has  initiated  an  Ecosystem-based  Management  Budgeting 
System  to  simplify  and  streamline  budget  development,  harmonizing  the  process  to 
support  field  ecosystem-based  management.  This  process  emphasizes  major  pro- 
grams and  initiatives  rather  than  traditional  subactivities. 

Attached  to  this  statement  are  other  examples  of  projects  involving  ecosystem 
principles  in  which  the  BLM  is  involved.  As  Director,  I  hope  to  encourage  on-the- 
ground  initiatives  and  innovations  such  as  these  projects,  which  can  serve  as  models 
for  the  future. 

As  I  commented  earlier,  administrative  boundaries  often  do  not  correspond  to  eco- 
system boundaries  and  may  complicate  ecosystem  management.  Boundaries  for  the 
public  lands  were  primarily  delineated  to  accomplish  social  and  political  goals. 
Ecosystems  occur  at  a  variety  of  scales  and  Federal  agencies  are  rarely  the  sole 
managers  of  large,  self-contained  ecological  systems.  We  hope  to  identify  ecologically 
based  boundaries  that  will  assist  us  in  defining  long-term  resource  condition  trends 
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and  objectives.  Using  a  landscape  perspective  will  greatly  enhance  the  ability  of  re- 
source managers  in  predicting  tne  effects  of  management  activities  on  the  land,  and 
give  us  guidance  in  working  toward  greater  cooperation  with  other  land  manage- 
ment agencies  and  private  owners.  Specifically,  we  will  seek  to: 

•  Identify  management  units  that  will  facilitate  management,  including  analyses 
of  cumulative  effects; 

•  Identify  and  manage  the  habitats  of  threatened  and  endangered  species  and 
rare  flora  and  fauna  on  public  lands; 

•  Identify  sustainable  commodity  production  levels  within  an  ecologically  based 
boundary  (e.g.,  timber  harvest  in  a  watershed,  forage  production  across  a  land- 
scape); manage  these  resources  accordingly;  and 

•  Implement  threatened  and  endangered  species  recovery  programs. 

I  believe  the  BLM  presently  has  the  authority  to  do  all  this  without  further  legis- 
lation, althoiijgh  amendments  to  existing  law  could  enhance  the  BLM's  management 
capabilities.  The  Federal  Land  Policy  and  Management  Act  of  1976  made  the  BLM 
a  multiple  use  agency.  The  law  defines  multiple  use  as: 

*  *  *  [Hjarmonious  and  coordinated  management  of  the  various  resources 
without  permanent  impairment  of  the  productivity  of  land  and  the  quality 
of  the  environment  with  consideration  being  given  to  the  relative  values  of 
the  resources  and  not  necessarily  to  the  combination  of  uses  that  will  give 
the  greatest  economic  return  or  tne  greatest  unit  output. 

Multiple  use  is  compatible  with  ecosystem  management.  Multiple  use  can  support 
the  new  American  land  ethic — ^to  live  productively  yet  more  lightly  on  the  land.  This 
is  our  challenge.  We  intend  to  meet  it  enthusiastically  through  the  use  of  the  new 
management  tools  that  we  are  developing  to  focus  on  the  long  term  health  of  sus- 
tainable ecosystems. 

The  following  are  additional  examples  of  BLM  projects  involving  ecosystem  prin- 
ciples. 

•  In  California,  the  BLM  entered  into  a  Memorandum  of  Understanding  with 
Federal,  State,  and  county  agencies  to  develop  a  coordinated,  statewide  biodiversity 
planning  strategy.  The  eftort  coordinates  the  actions  of  the  principal  land  manage- 
ment agencies  under  the  long-term  goal  of  maintaining  economic  growth  and  devel- 
opment while  conserving  the  rich  natural  heritage  of  each  major  oioregion  in  Cali- 
fornia. Just  recently,  at  a  2-day  meeting  at  Yosemite  National  Park,  the  BLM  and 
other  Federal  and  State  agencies  discussed  with  the  San  Joaquin  Valley  Regional 
Association  of  County  Supervisors  ways  to  forge  regional  strate^es  and  ensure 
biodiversity  protection  and  economic  stability  in  the  region.  Also  in  California  in  the 
Klamath  Province  in  the  northwestern  part  of  the  State,  ecosystem  planning  is  now 
underway  in  five  subregions.  Governments  are  working  with  the  public  to  develop 
innovative  approaches  to  deal  with  complex  forestry  and  wildlife  issues  that  are 
challenging  tne  region's  environmental  and  economic  health. 

•  The  BLM,  the  USDA  Forest  Service  (Forest  Service),  and  the  National  Fish  and 
Wildlife  Foundation  are  in  the  third  year  of  a  cooperative  aquatic  species  restoration 
campaign,  called  Bring  Back  the  Natives,  that  emphasizes  interagency  coordination, 
watershed  management,  and  improved  land  use  practices  to  conserve  and  restore 
aquatic  and  riparian  habitats  on  Federal  lands. 

•  In  December  1990,  the  BLM,  the  National  Fish  and  Wildlife  Foundation,  12  ad- 
ditional Federal  agencies,  and  19  private  organizations  developed  the  Neotropical 
Migratory  Bird  Conservation  Program — Partners  In  Flight.  Neotropical  birds  are 
250  species  of  the  Western  Hemisphere's  most  spectacular  birds  breeding  in  North 
America  and  wintering  south  of  the  Border  in  Mexico,  the  Caribbean,  and  Latin 
America.  One  of  the  most  impressive  international  wildlife  programs.  Partners  In 
Flight,  is  examining  the  causes  for  population  declines,  is  promoting  more  eco- 
logically sensitive  land  management  practices,  and  is  restoring  nabitat  for 
neotropical  migratory  birds  in  the  United  States,  Mexico,  Canada,  and  Central 
America. 

•  On  April  2,  1993,  President  Clinton  convened  a  Forest  Conference  in  Portland, 
Oregon.  The  President  directed  the  Federal  land  management  agencies  to  pro- 
vide to  him  a  socially  responsive,  scientifically  sound,  ecologically  credible,  and 
legally  responsible  plan  addressing  growth  forest  issues  such  as  the  controversy 
over  protecting  the  Northern  spotted  owl  in  the  Pacific  Northwest.  A  multidisci- 
plined,  interagency  team  developed  a  series  of  forest  management  alternatives  for 
the  Presidents  review.  The  team's  key  objective  was  to  develop  management  pre- 
scriptions that  would  safeguard  the  viability  of  native  species  and  allow  for  the 
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production  of  a  sustainable  level  of  goods  and  services.  Included  in  the  management 
direction  are  provisions  that  limit  logging  in  critically  important  riparian  areas  until 
it  is  proven  that  riparian  management  objectives  can  be  met. 

This  completes  my  prepared  statement.  I  will  be  pleased  to  answer  questions. 


DR.  DON  WALLER 

Thank  you  for  the  invitation  to  address  you  today  on  issues  pertaining  to  eco- 
system management,  a  topic  vital  to  the  biological  health  of  our  national  forests.  I 
speak  to  you  today  as  an  independent  scientist.  I  have  no  vested  interest  in  seeing 
our  public  forests  achieve  any  particular  level  of  commodity  production  or  particular 
recreational  or  aesthetic  goals.  I  speak  rather  as  a  trained  ecologist  interested  in 
how  forest  management  affects  plant  and  animal  life,  or  what  we  now  term  biologi- 
cal diversity.  I  will  therefore  attempt  to  speak  for  this  important  but  unrepresented 
constituency  of  yours. 

My  involvement  in  national  forest  management  began  8  years  ago  when  several 
colleagues  and  I  took  time  from  our  academic  schedules  to  read  draft  long-term 
management  plans  prepared  by  the  U.S.  Forest  Service  for  Wisconsin's  national  for- 
ests. We  were  shocked  by  the  marginal  treatment  biodiversity  issues  received  and 
especially  by  the  serious  misunderstanding  of  ecological  science  these  plans  re- 
flected. At  the  time,  we  reasoned  that  these  biologically  ill-informed  plans  reflected 
oversight,  gaps  in  qualified  staff,  or  perhaps  the  commodity  orientation  of  most 
planners.  We  therefore  began  an  earnest  effort  to  fill  the  conspicuous  vacuum  in  the 
plans  by  providing  the  forests  with  information  on  contemporary  conservation  biol- 
ogy. We  assumed  that  the  forest  supervisors  would  appreciate  our  input  and  ac- 
knowledge its  relevance  in  the  final  forest  plans  and  environmental  impact  state- 
ments. One  forest  (after  external  verification  of  the  legitimacy  of  our  proposals)  did 
attempt  to  incorporate  improved  conservation  science  into  their  plan  even  while 
staff  on  the  other  forest  remained  adamantly  opposed.  Later,  however,  progressive 
elements  introduced  into  the  Chequamegon  National  Forest  Plan  by  the  supervisor 
were  mysteriously  removed  at  the  last  minute  in  1986  by  the  regional  forester,  be- 
hind closed  doors  and  without  any  scientific  or  economic  review.  Again,  we  were 
shocked  and  disappointed  that  an  agency  entrusted  to  conserve  so  many  of  our 
country's  lands  could  be  so  arbitrary  and  capricious  with  regard  to  the  implications 
of  sound  conservation  science. 

These  cases  were  appealed  to  the  Chief  who  took  over  3  years  to  decide  them. 
Again  we  were  disappointed,  again  we  attempted  to  negotiate,  and  again  we  were 
forced  to  pursue  legal  action  to  get  any  fair  hearing  for  modern  conservation  science. 
I  do  not  wish  to  dwell  on  these  failures  and  disappointments.  Instead,  I  will  share 
the  lessons  these  experiences  taught  us.  These  lessons  then  lead  me  to  make  several 
specific  recommendations  that  I  feel  could  greatly  improve  the  agency's  ability  to 
steward  our  Federal  forests  more  efficiently  and  effectively. 

The  first  lesson  our  own  experiences  taught  us  is  that  the  U.S.  Forest  Service  can- 
not be  trusted.  Promises  made  by  well-informed  and  well-intentioned  officers  on  one 
level  are  routinely  overruled  at  higher  levels  in  the  organization,  particularly  when 
they  affect  commodity  outputs.  Furthermore,  such  policy  decisions  are  usually  made 
in  direct  response  to  lobbying  by  commercial  interests  instead  of  any  scientific  or 
economic  analysis.  This  timber  orientation  is  so  deeply  entrenched  within  the  Forest 
Service  that  senior  agency  personnel  routinely  and  openly  encourage  higher  timber 
outputs  even  when  these  contradict  'Taelow  cost"  criteria  set  by  the  administration 
anci  threaten  natural  values. 

A  second  lesson  we  learned  is  that  Forest  Service  leaders  feel  entitled  to  openly 
flaunt  their  responsibilities  under  NEPA  and  the  NFMA  to  fully  and  honestly  di- 
vulge the  environmental  impacts  of  the  forestry  practices  they  pursue.  In  passing 
these  laws.  Congress  intended  to  hold  Federal  forest  managers  accountable  for  the 
ecological  and  environmental  effects  of  their  practices.  NFMA  remains  the  only  Fed- 
eral law  with  any  explicit  provision  to  protect  native  biodiversity,  yet  Forest  Service 
leaders  continue  to  interpret  this  diversity  provision  in  a  self-serving  manner  far  re- 
moved from  the  consensus  of  contemporary  conservation  biologists.  Thus,  we  en- 
counter the  present  situation  where  a  major  Federal  agency  attempts  to  escape  the 
public  accountability  and  scrutiny  our  environmental  laws  are  intended  to  ensure 
and  the  courts  are  forced  to  decide  major  issues  of  forest  policy. 

A  third  lesson  we  learned  is  that,  while  wrapping  itself  in  tne  progressive  rhetoric 
of  new  perspectives  and  ecosystem  management,  the  agency  has  quietly  persisted 
in  continuing  to  pursue  policies  that  consistently  favor  high  timber  outputs  over 
most  other  natural  and  recreational  values.  This  is  not  true  on  every  forest,  or  on 
every  district,  but  it  is  pervasive  enough  across  regions  and  the  National  Forest 
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System  as  a  whole  to  belie  the  rhetoric  and  reveal  an  agency  still  primarily  wedded 
to  manage  our  public  forests  for  timber  production.  Furthermore,  the  agency  has 
even  used  progressive  rhetoric  to  cloak  its  logging  orientation  as  when  substantial 
areas  of  mostly  healthy  forest  are  logged  as  Sanitary  cuts"  under  the  auspices  of 
maintaining  "ecosystem  health." 

ECONOMIC  ISSUES 

By  any  measure,  the  U.S.  Forest  Service  is  a  massive  enterprise.  It  manages  al- 
most one-third  of  all  forest  lands  in  the  country,  distributed  among  156  national  for- 
ests covering  193  million  acres.  This  is  more  land  than  that  managed  by  the  Fish 
and  Wildlife  Service,  the  National  Park  Service,  the  Amw  Corps  of  Engineers,  and 
the  Bureau  of  Reclamation  combined.  With  a  budget  of  over  $3  billion  for  1990, 
39,000  employees,  and  this  extensive  land  base,  it  would  rank  among  the  largest 
corporations  were  it  independent.  We  as  a  Nation  should  expect  such  an  agency  to 
be  administered  with  efficient  dedication  to  the  goals  laid  down  for  by  Congress.  Un- 
fortunately, this  is  not  the  case. 

The  Act  of  May  23,  1908  established  that  counties  would  receive  25  percent  of  all 
gross  timber  sale  receipts  from  timber  sales  within  their  boundaries.  This  Act  has 
erected  powerful  economic  incentives  for  local  governments  to  push  for  increased 
timber  harvesting  in  the  national  forests  ($235.7  million  in  1985  and  $497.6  million 
in  1986).  Many  communities  have  become  economically  dependent  on  these  pay- 
ments and  a  strong  supply  of  low-cost  timber,  blocking  legitimate  efforts  to  apply 
sound  ideas  from  conservation  biology  to  ecosystem  management. 

The  Knutson-Vandenberg  Act  of  1930  allowed  the  Forest  Service  to  begin  retain- 
ing that  fraction  of  its  timber  sale  receipts  that  it  believes  are  necessary  for  reforest- 
ation. The  1976  National  Forest  Management  Act  (NFMA)  extended  tnis  allowance 
to  include  thinnings  and  wildlife  management  activities  associated  with  timber 
sales.  Expenditures  of  K-V  funds  expanded  more  than  50  percent  between  1975  and 
1980  and  augmented  the  Forest  Service  budget  by  $186.1  million  in  1985.  Because 
it  is  natural  for  an  institution  to  seek  to  augment  its  discretionary  budget,  this  Act 
has  provided  a  strong  internal  incentive  to  increase  timber  harvests.  In  addition,  it 
has  favored  the  increased  use  of  clear  cuts  since  these  demand  the  highest  costs  of 
reforestation. 

A  third  law  passed  in  1964  established  the  right  of  the  Forest  Service  to  grant 
"purchaser  credits"  to  build  roads,  a  necessary,  but  expensive,  part  of  the  infrastruc- 
ture needed  to  support  timber  harvests.  Under  this  act,  the  Forest  Service  lets  tim- 
ber purchasers  deduct  the  cost  of  the  roads  they  build  from  the  amounts  they  pay 
for  tne  trees  to  the  Forest  Service.  In  1985,  the  Forest  Service  obtained  $192.3  mil- 
lion worth  of  roads  in  this  way  in  addition  to  the  $234.8  million  directly  appro- 
priated by  Congress  for  this  purpose. 

LEADERSHIP  AND  PERSONNEL  ISSUES 

Since  its  inception,  the  U.S.  Forest  Service  has  sought  to  fulfill  two  distinct,  and, 
at  times,  conflicting  goals:  to  conserve  and  protect  the  national  forests  and  their  nat- 
ural resources,  and  to  provide  a  stable  and  sustainable  supply  of  commodities  from 
those  forests.  Through  time,  the  former  has  progressively  lost  out  to  the  latter  for 
many  reasons,  including  the  incentives  just  mentioned.  In  response,  the  Forest  Serv- 
ice has  encountered  a  rising  crescendo  of  protest  from  both  the  informed  public  and, 
more  recently,  from  its  internal  ranks.  While  controversy  is  not  new,  current  storms 
of  protest  extend  into  the  daily  papers,  prime  time  television,  and  even  the  pages 
of  Sports  niustrated.  Not  surprisingly,  these  conflicts  have  also  precipitated  an  iden- 
tity crisis  within  the  agency  regaraing  what  should  be  their  goals  and  how  they 
should  be  pursued. 

The  Forest  Service  employs  many  excellent  scientists,  both  in  its  independent  re- 
search section  and  on  individual  forests.  Unfortunately,  their  opinions  are  only  rare- 
ly solicited  during  key  phases  of  forest  planning.  Furthermore,  even  when  they  are 
consulted,  their  opinions  are  often  dismissed  or  even  disallowed.  I  recently  heard 
a  scientist  in  the  Northwest  complain  that  a  decision  to  base  management  decisions 
regarding  salmonid  fisheries  in  the  Tongass  National  Forest  on  the  best  current  in- 
formation then  coming  from  research  elsewhere  in  the  Pacific  Northwest  was  sum- 
marily overruled  in  the  Washington,  DC  office  in  direct  response  to  political  pres- 
sure. Scientists  were  told  that  research  done  outside  of  Alaska  was  irrelevant  to  the 
Tongass.  In  other  cases,  scientists'  opinions  are  solicited,  then  ignored.  In  some 
cases  scientists  have  even  been  told  to  rewrite  their  opinions  to  better  match  agency 
policy  or  in  response  to  political  pressure.  This  violates  basic  norms  of  scientific 
conduct  and  endangers  our  ability  to  make  informed  public  decisions  regarding  our 
valuable  national  resources. 
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Dissatisfaction  within  the  Agency  runs  so  deep  that  an  "Association  of  Forest 
Service  Employees  for  Environmental  Ethics"  was  established  in  1989.  The  very  ex- 
istence and  popularity  of  such  an  organization  bears  testimony  to  the  atmosphere 
of  intimidation  and  discord  that  exists  within  the  Agency.  Loyal  employees  are 
forced  to  choose  between  pleasing  their  superiors  and  protecting  the  resources  many 
feel  they  were  hired  to  conserve.  In  November,  1989,  all  the  forest  supervisors  from 
the  Western  region  signed  a  pointed  letter  to  the  Chief  complaining  that  "the  cur- 
rent emphasis  of  national  forest  programs  does  not  reflect  the  land  stewardship  val- 
ues embodied  in  our  forest  plans.  Congressional  emphasis  and  our  traditional  meth- 
ods and  practices  continue  to  focus  on  commodity  resources."  Regional  forester  John 
Mumma  also  resisted  pressure  from  the  Washington  office  to  maintain  excessive 
and  nonsustainable  levels  of  timber  harvest.  As  you  know,  Mumma  was  forced  to 
accept  early  retirement  shortly  thereafter.  By  this  past  August,  9  of  these  13  super- 
visors had  been  transferred,  reassigned,  or  took  retirement. 

If  the  Forest  Service  is  to  effectively  apply  ecosystem  management,  it  will  need 
to  erect  a  leadership  and  command  structure  that  demands  respect  from  its  employ- 
ees, the  scientific  community,  and  the  public.  Because  science  and  management  will 
continue  to  coevolve  as  we  gain  deeper  insights  into  ecosystems,  these  leaders  wiD 
need  flexibility  and  imagination  as  well  as  trust.  It  is  the  role  of  Congress  to  make 
our  public  priorities  and  overall  commitments  clear  and  demand  leadership  that  re- 
flects these  priorities. 

ECOSYSTEM  MANAGEMENT 

Ecosystem  management  holds  out  the  prospect  of  improving  the  stewardship  of 
our  vast  Federal  lands  by  incorporating  modem  conservation  science  and  integrat- 
ing management  decisions  more  thoroughly  across  our  landscapes.  In  contrast,  the 
Forest  Service  has  persisted  far  too  long  in  managing  the  national  forests  piecemeal, 
propagating  similar  patterns  of  timber  harvest  over  broad  areas  instead  of  recogniz- 
ing distinctive  values  and  acknowledging  the  conflicts  that  sometimes  exist  between 
alternative  uses.  Planning  generally  centers  on  individual  forests,  districts,  and 
even  opportunity  areas  rather  than  the  broader  landscapes  and  biogeographical  re- 
gions that  should  properly  be  their  focus.  This  has  had  the  eflect  of  promoting  ex- 
tensive timber  harvests,  even  in  lands  ill-suited  to  them  or  poor  in  their  economic 
return.  At  the  same  time,  threats  to  biotic  communities  are  dealt  with  on  a  species- 
by-species  basis,  ensuring  an  ever-growing  list  of  threatened  and  endangered  spe- 
cies. As  ecosystem  management  develops,  it  must  attempt  to  resolve  these  conflicts 
by  recognizing  the  clear  advantages  to  be  gained  by  aggregating  similar  uses  to- 
gether onto  lands  best  suited  for  these  purposes.  Conversely,  the  conflicts  that  clear- 
ly exist  between  conflicting  dominant  uses  must  be  recognized  so  that  they  can  be 
effectively  segregated.  Furthermore,  such  decision  must  occur  at  the  broad  scales 
necessary  to  sustain  the  ecological  processes  upon  which  our  forests  depend. 

Sadly,  ecosystem  management  as  practiced  thus  far  by  the  Forest  Service  has 
amounted  to  little  more  than  another  public  relations  initiative  aimed  at  deflecting 
public  scrutiny  and  criticism.  Small-scale  pilot  projects  are  held  up  as  exemplars  of 
ecosystem  management,  then  reversed  or  negated  by  decisions  made  later  or  for 
other,  usually  much  larger,  areas.  In  separate,  unrelated  incidents,  I  was  twice  told 
of  episodes  where  senior  personnel  from  the  Washington  office  sought  to  reassure 
audiences  that  ecosystem  management  would  be  limited  primarily  to  demonstration 
projects  and  specifically  would  not  afl'ect  timber  targets  or  the  bulk  of  on-the-ground 
management.  Such  "business  as  usual"  pronouncements  belie  the  public  stance  of 
the  Forest  Service  and  evidences  the  deep  duplicity  that  has  marked  its  leadership. 
In  response,  the  public  has  become  increasingly  critical  and  cynical. 

RECOMMENDATIONS 

Clearly,  many  impediments  exist  to  slow  or  block  reform  within  the  Forest  Serv- 
ice. Biased  leadership,  an  unbalanced  perspective  among  Forest  Service  officers,  and 
internal  and  external  incentives  favoring  timber  harvest  activities  have  all  con- 
spired to  defeat  the  intent  of  Congress  to  redirect  Forest  Service  priorities.  Espe- 
cially the  uppermost  levels  of  the  Forest  Service  bureaucracy  appear  unwilling  or 
unable  to  enforce  legislated  mandates  to  protect  noncommodity  values. 

Do  these  failures  imply  that  we  should  dismember  the  Forest  Service,  turning 
lands  important  for  conservation  over  to  another  steward  such  as  the  Department 
of  Interior?  There  are  those  who  believe  the  agency  cannot  be  reformed  and  advo- 
cate this  drastic  "New  Zealand  solution"  to  avoid  obvious  conflicts  in  land  use.  Alter- 
natively, this  agency  might  join  the  other  Federal  agencies  in  embracing  not  just 
the  rhetoric  but  the  imperatives  of  ecosystem  management. 
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As  the  agency  has  attempted  to  supply  a  growing  set  of  competing  demands,  it 
has  foundered  in  its  ability  to  provide  even  marginally  efficient  economic  outputs 
and  basic  environmental  protection.  It  has  attempted  to  meet  its  concurrent  obliga- 
tions via  simultaneous  multiple  use,  a  concept  that  has  failed  to  attain  either  eco- 
nomic efficiency  or  sustain  ecological  functions  and  species  diversity.  Congress  and 
the  Agency  should  now  recognize  and  accept  the  substantial  economic  and  ecological 
advantages  to  be  gained  by  segregating  and  guiding  competing  uses  among  distinct 
land  areas.  TTiis  process  will  demand  careful  economic  and  ecological  analyses.  The 
scientific  community  stands  ready  to  assist  in  these  eflbrts.  As  a  start,  I  urge  Con- 
gress to  address  the  following  set  of  conspicuous  issues. 

•  The  agency  continues  to  resist  congressional  direction  regarding  its  basic  mis- 
sion and  goals.  Despite  the  MUSY  Act  of  1960,  the  NEPA  of  1970,  and  the  NFMA 
of  1976,  the  agency  continues  to  cut  extraordinarily  high  volumes  of  timber  at  low 
or  no  return  to  the  U.S.  Treasury  while  failing  to  protect  the  basic  noncommodity 
natural  resource  values  entrusted  to  it.  As  an  agency,  it  remains  stubbornly  en- 
trenched in  outmoded  paradigms  of  intensive  forestry  and,  in  1993,  is  still  uncom- 
mitted to  the  protection  of  biodiversity  and  other  natural  values.  It  has  thus  repeat- 
edly fallen  to  the  courts  to  decide  basic  matters  of  policy  that  Congress  plainly  pre- 
scribed years  ago. 

•  Failed  leadership  has  created  a  culture  of  fear  and  uncertainty.  The  failure  to 
heed  Congress  reflects  a  leadership  committed  far  more  to  extracting  commodities 
than  to  protecting  the  resources  entrusted  to  it.  Leaders  of  the  Forest  Service  con- 
tinue to  refuse  to  adjust  agency  priorities  to  concur  with  what  the  public  expects 
and  what  Congress  has  laid  down  as  the  law  of  the  land.  At  the  same  time,  they 
place  extraordinary  and  often  contradictory  demands  on  their  subordinates.  District 
and  forest  personnel  often  work  in  an  oppressive  atmosphere  of  uncertainty  with 
shifting  sets  of  expectations  and  obligations.  They  deserve  leaders  they  can  respect 
with  a  clear  and  scientifically  informed  vision  of  the  job  to  be  done  and  how  to  do 
it.  While  all  decision  making  should  not  be  centralized,  conscientious  officers  at- 
tempting to  enforce  congressional  mandates  to  protect  environmental  values  should 
not  work  in  fear  of  being  overruled,  demoted  or  transferred. 

•  Contradictory  incentives  skew  management  goals.  A  number  of  laws,  institu- 
tional habits,  and  budgetary  incentives  have  interacted  to  shape  Forest  Service  pol- 
icy. The  current  ambivalence  in  direction  stems  from  the  contradictory  internal  and 
external  incentives  agency  personnel  face.  On  the  one  hand,  they  are  expected  to 
promote  conservation  and  the  sustainable  harvest  of  forest  resources.  At  the  same 
time,  they  face  strong  pressures  to  maintain  high  outputs  of  commodities  at  low 
cost.  Well-intentioned  out  now  outmoded  Acts  such  as  the  Knutson-Vandenberg  Act 
tie  internal  budgets  directly  to  timber  harvests  in  a  way  that  subverts  management 
of  the  forests.  Similarly,  payments  to  counties  in  lieu  of  taxes  are  also  tied  to  log- 
ging, ensuring  strident  local  political  pressure  to  sustain  high  harvest  levels.  Thus, 
Congress  shares  responsibility  for  the  agency's  failure  to  effectively  protect  environ- 
mental goals  and  must  move  quickly  to  remove  these  perverse  incentives. 

•  Too  many  budgetary  incentives  exist  within  the  Forest  Service  to  harvest  tim- 
ber. With  incentives  like  those  discussed  above,  it  is  not  surprising  that  forest  per- 
sonnel oflen  work  to  maximize  their  own  budgets  rather  than  returns  to  the  U.S. 
Treasury  or  ecosystem  sustainability.  Through  the  retention  of  K-V  funds  and  the 
construction  of  purchaser  credit  roads,  one  out  of  every  three  national  forests  man- 
aged to  retain  more  than  75  percent  of  their  timber  receipts  in  1985.  Congress  has 
fueled  this  bias  by  consistently  approving  Forest  Service  budgets  heavily  weighted 
toward  timber-harvest  activities  (Figure   1).  Such  actions  directly  contradict  the 

foals  of  other  le^slation  Congress  nas  passed  specifically  to  curb  the  excesses 
rought  about  by  mtensive  timber  management. 

•  Line-item  appropriations  contribute  to  environmental  damage.  In  setting  budg- 
ets for  the  Forest  Service,  Congress  continues  to  fund  activities  related  to  intensive 
forestry  such  as  road  building  at  far  higher  levels  than  those  related  to  conservation 
(Fig.  1).  We  cannot  expect  the  Forest  Service,  even  under  new  leadership,  to  achieve 
effective  reform  in  the  presence  of  these  perverse  incentives.  After  setting  clear 
goals  via  legislation  and  a  reliable  and  consistent  set  of  standards  for  reaching 
them.  Congress  should  step  back  and  resist  the  temptation  to  micromanage  by  set- 
ting line-item  appropriations.  In  addition,  individual  members  of  Congress  must  re- 
sist the  temptation  to  influence  policy  in  individual  forests  within  their  districts. 
Having  set  policy  via  collective  legislation,  Congress  should  limit  its  intervention  to 
ensuring  that  those  policies  are  being  carried  out. 

•  Conservation  science  is  ignored.  Despite  pressures  from  the  conservation  biol- 
ogy community,  the  Forest  Service  has  tarried  in  applying  conservation  science  to 
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improve  the  sustainability  of  its  silvicultural  practices.  Rather  than  substantially 
modify  its  management  to  better  protect  biological  diversity  and  other  environ- 
mental values,  the  agency  has  preferred  to  promote  public  relations  initiatives.  The 
agency  should  move  immediately  to  inject  contemporary  conservation  science  into 
policy  and  integrate  this  science  more  thoroughly  into  routine  local  forest  manage- 
ment. 

•  Planning  must  occur  at  appropriate  scales.  Forest  Service  planning  continues 
to  emphasize  the  simultaneous  pursuit  of  many  competing  goals.  Such  management 
has  the  effect  of  homogenizing  forested  landscapes  by  applying  uniform,  and  often 
intensive,  forest  management  practices  to  each  forest  and  district.  It  is  far  pref- 
erable, from  both  an  economic  and  an  ecological  point  of  view,  to  sequester  divergent 
and  incompatible  uses  among  different  areas.  Some  forests  and  parts  of  forests  are 
far  better  suited  to  timber  production  than  others.  Similarly,  certain  areas  are  far 
more  important  for  sustaining  biological  diversity  or  serving  other  noncommodity 
uses.  It  is  inefficient  and  impractical  to  simultaneously  manage  for  disparate  uses 
on  the  same  lands,  yet  the  Forest  Service  has  often  sought  to  do  this.  To  protect 
the  regional  diversity  of  species,  ecological  communities,  and  landscapes,  it  is  imper- 
ative that  Forest  Service  planning  occur  at  broader  scales.  Only  if  planning  is  hier- 
archically organized,  with  clear  sensitivity  to  which  uses  are  most  uniaue  and  ap- 
propriate for  each  area,  wiU  the  Forest  Service  be  able  to  efficiently  ana  effectively 
achieve  the  multiple  uses  that  Congress  and  the  public  demand. 

•  A  committee  of  scientists  should  oversee  implementation  of  ecosystem  manage- 
ment. To  assure  Congress  that  it  will  meet  the  provisions  of  the  NFMA  dealing  with 
the  conservation  of  natural  communities  and  species  diversity,  Congress  shomd  es- 
tablish a  committee  of  scientists  to  periodically  review  and  oversee  the  implementa- 
tion of  ecosystem  management.  Such  a  committee  would  simply  and  cheaply  ensure 
the  credibility  of  these  programs  while  fostering  creative  solutions  to  pressing  natu- 
ral resource  questions.  It  would  also  provide  strong  incentives  to  more  directly  in- 
volve scientists  and  specialists  within  the  agency  in  the  teams  making  planning  and 
management  decisions. 

CONCLUSION 

Congress  is  faced  with  making  many  important  decisions  this  session  regarding 
human  economic  and  social  affairs  that  demand  your  serious  attention  and  careful 
deliberation.  I  am  here  to  remind  you  that  you  also  face  critical  decisions  regarding 
life  and  death  conditions  for  many  other  species  that  share  our  Nation.  You  have 
the  opportunity  here  to  better  sustain  both  the  economic  and  ecological  values  of  our 
public  forests,  but  only  if  you  insist  that  ecosystem  management  extend  to  more 
than  localized  demonstration  projects.  In  the  long  run,  it  will  be  far  more  efficient 
and  practical  to  protect  our  natural  resources  and  biological  diversity  wholesale  via 
ecosystem  management  than  retail,  one  species  at  a  time,  through  the  Endangered 
Species  Act.  Please  give  these  issues  the  same  considerations  you  grant  other 
pressing  human  concerns. 
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Biographical  Statement  -  1993 

Name:  Donald  Macgregor  Waller 

Address:         EJeparunent  ol"  Botany  (6()8)    263-2042 

University  of  Wisconsin  262-2207 
430  Lincoln  Drive 

Madison,  WI  53706  FAX:    262-7509 

Positions: 

1989-present    Professor  of  Botany  and  Environmental  Studies 

University  of  Wisconsin  -  Madison 
1978-89  Assistant  and  Associate  Professor  of  Botany 

1977-1978.      Bussey  Post-doctoral  Fellow,  Gray  Herbarium,  Harvard  University 

Education:     Ph.D.    1978.   Princeton  University 

Biology  -  Population  Biology 
A.B.     1973.   Amherst  College 

Fields  of  Scientiflc  Interest: 

Evolution:  Life  hi.story  theory,  breeding  .systems,  and  the  genetic  structure  of 

populations. 
Ecology:  Plant  demography,  reproductive  biology,  and  forest  dynamics. 

Conservation  Demography  and  genetics  of  rare  plants;  plant-animal  interactions; 

Biology :  Effects  of  habitat  fragmentation  and  ungulate  browsingon  plant 

communities. 

Other  Professional   Positions: 

Co-chair,  Wisconsin  Scientific  Roundtable  on  Biological  Diversity  (for  the  US  Forest  Service) 

Pop.  Biol.  &  Physiol.  Ecol.  Review  Panel,  National  Science  Foundation  (1991) 

Executive  Vice-President,  Society  for  the  Study  of  Evolution    (1991-94) 

Associate  Editor,  Evolution  (1994-  ) 

Editorial  Board,  Oecologia   (1990-1992) 

Board  of  Directors,  Natural  Areas  Association    (1989-91) 

Students: 

I  have  advi.sed  9  Ph.D.  students,  several  of  whom  have  worked  on  the  demography,  genetics, 
and  population  biology  of  rare  and  threatened  plant  species. 

Publications: 

I  have  just  co-authored  a  book  regarding  biodiversity  and  forest  management  entitled: 
Wild  Forests:     Conservation  Biology  and  Public  Policy  (Island  Press,  Spring 
1994).  I  have  also  authored  or  co-authored  44  .scientific  articles  and  book  chapters  and  .several 
technical  reports,  including  one  for  the  OTA  on  biological  monitoring  in  National  Forests. 

Teaching  Experience: 

I  teach  courses  in  ecology,  evolution,  and  con.ser\  ation  biology,  and  advi.se  the  undergraduate 
major  in  Biological  Aspects  of  Con.servation.  I  al.so  helped  initiate  the  LWs  M.S.  program  in 
Con.servaiion  Biology  and  Su.stainable  Development. 
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DR.  ALAN  A-  LUCIER 

INTRODUCTION 

My  name  is  Alan  Lucier.  I  am  a  forest  ecologist,  and  Director  of  Forest  Environ- 
mental Studies  at  the  National  Council  of  the  Paper  Industry  for  Air  and  Stream 
Improvement,  Inc. 

The  National  Council  is  a  nonprofit  membership  organization  founded  in  1943.  We 
provide  the  forest  products  industry  with  research  and  technical  support  programs 
on  environmental  questions  afiecting  manufacturing  and  forest  management  oper- 
ations. Member  companies  manage  over  60  million  acres  of  timberland,  and  account 
for  more  than  90  percent  of  the  paper  and  80  percent  of  the  solid  wood  products 
manufactured  in  the  United  States. 

The  National  Council's  forestry-related  programs  are  addressing  environmental 
questions  affecting  forest  manag'ement,  timber  supply,  and  forest  health  issues.  Pri- 
ority research  areas  include  Global  Climate  Change,  Forest  Water  Quality,  Wildlife 
Biology,  and  Wetlands  (Attachment  1).  In  addition,  we  are  developing  a  new  pro- 
gram on  Forest  Management  and  Forest  Health  to  address  and  integrate  informa- 
tion needs  related  to  ecosystem  management  and  sustainable  forestry. 

I  appreciate  the  opportunity  to  appear  before  this  committee  to  discuss  technical 
concepts  and  questions  related  to  ecosystem  management  (EM)  for  forest  resources. 
My  statement  will  address  three  main  topics:  (1)  emerging  concepts  and  definitions 
of  EM,  and  their  significant  implications  for  American  Torestry;  (2)  a  technical  basis 
for  EM  in  the  science  and  traditions  of  American  forestry;  and  (3)  roles  and  prior- 
ities for  research  to  strengthen  the  technical  basis  for  EM.  This  statement  reflects 
my  professional  knowledge  and  opinions  as  a  forester  and  scientist. 

CONCEPTS,  DEFINITIONS,  AND  IMPLICATIONS 

At  the  outset,  we  should  acknowledge  the  long  and  complex  history  of  natural  re- 
source management  in  the  United  States.  This  history  includes  resource  exploi- 
tation, environmental  degradation,  ecosystem  restoration,  sustainable  development, 
and  wilderness  preservation.  It  encompasses  many  dimensions  of  human  experience, 
from  cruelty  to  compassion,  and  from  tragedy  to  triumph. 

Current  ideas  and  discussions  about  ecosystem  management  are  emerging  in  this 
historical  context  at  a  time  of  intense  conflict  over  natural  resources  and  tne  envi- 
ronment. This  conflict  has  escalated  to  an  intensity  that  is  damaging  industries, 
communities,  and  agencies. 

The  Clinton  administration  is  using  the  term  "ecosystem  management"  to  describe 
a  new  process  for  managing  natural  resources  on  Federal  lands.  Specific  implemen- 
tation guidance  does  not  exist,  and  is  not  expected  for  many  months.  Some  broad 
concepts  are  nevertheless  taking  shape.  At  a  minimum,  ecosystem  management  im- 
plies a  process  by  which  project-level  decisions  are  influenced  by  larger-scale  ecologi- 
cal planning.  An  implicit  objective  is  to  find  an  appropriate  balance  between  preser- 
vation of  natural  systems  on  one  hand,  and  sustainaole  development  on  the  other. 
An  implicit  assumption  is  that  humans  cannot  avoid  decisions  about  natural  re- 
sources, and  shoula  support  those  decisions  with  knowledge  of  the  physical,  biologi- 
cal, and  social  relationsnips  that  define  ecosystems. 

Are  these  concepts  of  ecosystem  management  actually  new?  Not  really.  Large- 
scale  planning  ana  balancing  preservation  with  sustainable  development  have  been 
concerns  of  the  forestry  proiession  for  many  decades.  What  is  new  is  the  techno- 
logical, regulatory,  and  social  contexts  in  which  these  concerns  are  addressed.  Ad- 
vances in  remote  sensing  and  CIS  technologies  are  providing  new  information  and 
tools  for  landscape-scale  planning.  Regulations  and  litigation  have  paralyzed  Fed- 
eral land  management,  and  greatly  increased  Government  involvement  in  private 
land  management.  Changes  in  public  attitudes  have  focused  attention  on  natural  re- 
source issues,  and  led  the  forestry  profession  to  reexamine  its  traditions  (11). 

Clearly,  ecosystem  management  is  a  response  to  new  forces  affecting  management 
of  natural  resources  on  Federal  lands.  This  response  has  the  potential  to  shape  pub- 
lic policies  and  attitudes  toward  forestry  and  forest  products,  and  could  have  signifi- 
cant implications  for  private  as  well  as  public  lands.  There  is  a  perception  that  eco- 
system management  will  produce  additional  layers  of  regulation,  higher  manage- 
ment costs,  and  excessive  constraints  on  timber  supply.  This  perception  has  been 
strengthened  by  developments  in  the  Pacific  Northwest,  where  ecosystem  manage- 
ment has  been  equated  with  massive  new  allocations  of  public  lands  to  nature  pre- 
serves, with  resulting  social  and  economic  impacts. 

On  the  other  hand,  ecosystem  management  could  provide  an  opening  to  more  ra- 
tional debate  of  forest  management  policies,  and  eventually  end  the  seemingly 
wasteful  practice  of  managing  our  Federal  lands  by  litigation  and  appeal.  For  tnis 
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to  occur,  ecosystem  management  must  be  more  than  a  disguise  for  efforts  to  give 
primacy  to  preservation  over  sustainable  development.  Ecosystem  management 
should  instead  be  a  process  for  using  ecological  knowledge  more  effectively  in  forest 
management.  To  succeed,  the  process  must  be  tailored  to  fit  the  needs  and  opportu- 
nities of  diverse  agencies  and  regions.  Clear  policy  guidance  from  Congress  and  the 
administration  will  also  be  essential. 

A  TECHNICAL  BASIS  FOR  MANAGING  FOREST  ECOSYSTEMS 

A  technical  basis  for  managing  forest  ecosystems  can  be  found  in  the  science  and 
traditions  of  American  forestry.  Without  question,  there  are  many  gaps  in  our 
knowledge  of  forest  resources,  and  important  weaknesses  in  our  management  sys- 
tems. But  there  is  also  an  outstanding  record  of  achievement. 

In  the  late  1600s,  Sir  Isaac  Newton  was  asked  how  he  had  been  able  to  make 
so  many  important  advances  in  mathematics  and  physics.  In  his  reply,  Newton  ac- 
knowledged the  work  of  his  predecessors,  teachers,  and  peers  by  saying  "If  I  have 
seen  further,  it  is  by  standing  upon  the  shoulders  of  Giants."  Today's  forest  sci- 
entists and  managers  also  have  taU  shoulders  to  stand  on,  and  should  not  ignore 
the  opportunity. 

Fraudulent  allegations  of  wholesale  failure  in  American  forestry  must  be  chal- 
lenged. Cooperative  efforts  of  State  and  Federal  agencies,  industry,  universities,  and 
private  landowners  have  produced  an  impressive  array  of  technologies  and  manage- 
ment systems.  Accomplishments  of  American  forestry  in  science,  policy,  and  edu- 
cation have  set  standards  for  the  rest  of  the  world.  There  have  also  been  serious 
failures  and  many  shortcomings.  But  on  balance,  the  accomplishments  outweigh  the 
failures.  The  proof  is  in  the  productivity  of  our  commercial  forests,  the  vastness  and 
splendor  of  our  nature  preserves  and  recreation  areas,  and  the  strength  of  our  forest 
products  industry  (6).  For  example: 

•  The  volume  of  growing  stock  on  United  States  timberlands  increased  by  23  per- 
cent between  1952  and  1987,  despite  a  44-percent  increase  in  aimual  timber  remov- 
als during  the  same  period  (4). 

•  The  ratio  of  net  annual  growth  to  annual  removals  in  commercial  forests  is 
about  1.3.  With  further  investments  in  management,  timber  production  in  the 
United  States  could  be  increased  substantially  on  a  sustained  yield  basis  (13). 

•  Wilderness  and  other  protected  areas  include  more  than  225  million  acres,  or 
10  percent  of  the  U.S.  land  area  (3). 

•  On  National  Forests,  more  than  40  million  acres  were  in  wilderness  or  other 
protected  areas  in  the  late  1980s.  This  is  about  22  percent  of  the  total  National 
Forest  area  (12). 

•  Timber-based  industry  in  the  United  States  employs  some  1.6  million  people, 
and  accounts  for  over  7  percent  of  total  United  States  manufacturing  output.  The 
industry  ranks  among  the  top  10  employers  in  46  States,  and  has  an  annual  payroll 
of  about  $44  billion  (1). 

Looking  back  on  these  accomplishments,  American  foresters  are  justifiably  proud 
of  their  profession.  But  we  also  know  we  must  do  better  in  the  future.  It  is  entirely 
appropriate,  in  my  view,  that  we  give  greater  and  more  consistent  attention  to  eco- 
logical principles.  Many  of  our  failures  and  shortcomings  have  resulted  from  focus- 
ing too  intently  on  a  single  method  or  objective,  whether  it  be  in  timber  production, 
fire  suppression,  or  spotted  owl  preservation.  We  must  become  more  willing  to  ques- 
tion both  our  standard  assumptions  and  our  new  perspectives. 

The  clearcutting  issue  offers  a  good  case  in  point  (10).  We  know  that  clearcutting 
is  an  appropriate  harvesting  system  for  achieving  some  economic  and  ecological  ob- 
jectives. Properly  applied,  clearcutting  minimizes  logging  costs,  and  promotes  regen- 
eration of  valuable  shade  intolerant  trees  such  as  pines,  oaks,  and  aspens.  It  also 
provides  habitat  for  many  animals  that  use  the  berries,  seeds,  and  dense  vegetation 
that  oflen  develop  in  the  bright  sun  of  clearings.  In  addition,  clearcutting  eliminates 
the  temptation  to  harvest  only  the  largest  and  most  valuable  trees.  This  common 
and  destructive  practice  is  known  as  high  grading  or  dysgenic  selection.  It  leaves 
the  lowest  quality  trees  to  grow  and  reproduce,  and  is  responsible  for  the  poor  condi- 
tion of  many  hardwood  stands  in  the  eastern  United  States. 

Some  critics  of  American  forestry  argue  clearcutting  should  be  prohibited  because 
it  inevitably  destroys  forests.  This  argument  is  false  and  should  be  rejected.  On  the 
other  hand,  we  know  that  clearcutting  has  oflen  been  applied  in  ways  that  are  inap- 
propriate for  biological  or  aesthetic  reasons.  An  ecological  perspective  in  forest  man- 
agement may  help  prevent  misuse  of  clearcutting  ana  other  practices. 
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ROLES  FOR  RESEARCH 

Investments  in  research  will  be  needed  to  help  translate  ecological  perspectives 
into  better  forest  management.  Research  can  provide  objective  information  about 
current  and  possible  conditions  of  forests  and  related  systems.  Moreover,  research 
can  discover  and  develop  new  possibilities  for  producing,  balancing,  and  restoring 
forest  values.  Cooperative  investigations  involving  government,  universities,  indus- 
try, and  other  private-sector  groups  must  play  an  mcreasingly  important  role  in  pro- 
viding information  needed  to  resolve  conflicts  over  natural  resource  issues. 

The  value  of  cooperative  research  in  American  forestry  has  been  demonstrated  re- 
peatedly. At  the  National  Council,  we  are  committed  to  a  strategy  of  cooperative  re- 
search in  our  forestry-related  programs. 

•  In  the  Northwest,  we  are  working  with  the  Forest  Service,  BLM,  and  several 
universities  on  studies  of  spotted  owls  and  cumulative  watershed  effects. 

•  In  the  South,  we  are  coUaborating  with  the  Fish  and  Wildlife  Service  and 
others  on  investigations  of  black  bears,  wetlands,  and  red  cockaded  woodpeckers. 

•  In  Maine,  we  are  studying  effects  of  forest  management  on  neotropical  migra- 
tory birds  with  the  Manomet  Bird  Observatory  and  several  timber  companies. 

•  In  the  Lake  States,  we  are  cofunding  studies  of  global  change  and  wetlands 
with  the  Forest  Service  and  the  Environmental  Protection  Agency. 

Cooperative  research  projects  like  these  will  strengthen  the  scientific  basis  for  eco- 
system management.  These  projects  are  expensive  and  require  some  compromises 
among  the  cooperating  organizations.  Benefits  of  cooperation  include  better  science, 
more  effective  use  of  resources,  and  broader  acceptance  of  results. 

Research  can  help  support  ecosystem  management,  but  it  cannot  determine  what 
values  should  be  produced  and  sustained  in  America's  forests.  The  complexity  and 
diversity  of  forest  ecosystems  edlow  multiple  pathways  to  the  same  objective.  Sci- 
entists can  evaluate  the  relative  merits  oi  alternative  pathways,  but  we  have  nei- 
ther the  authority  nor  all  the  expertise  needed  to  set  the  objectives.  Like  other  citi- 
zens, scientists  may  choose  to  participate  in  the  policy  debate.  But  when  we  do  so, 
we  have  a  special  obligation  to  distinguish  between  opinions  based  on  our  technical 
expertise,  and  opinions  based  on  our  personal  biases  and  beliefs.  Too  often,  we  in- 
flate the  significance  of  our  opinions  by  suggesting  they  reflect  the  "best  available 
science,"  when  in  fact  this  best  science  is  mere  speculation  in  support  of  subjective 
value  judgments. 

RESEARCH  PRIORITIES 

Priorities  for  research  to  support  ecosystem  management  of  Federal  forests  are 
dilBcult  to  define  in  the  absence  of  coherent  management  objectives  and  policies. 
Two  scenarios  will  be  presented  for  purposes  of  this  discussion. 

Current  trends  suggest  that  timber  production  might  be  treated  as  an  incidental 
benefit  of  managing  for  a  desired  future  condition  defined  as  minimum  human  in- 
terference. Under  this  scenario,  we  can  anticipate  continuing  decline  in  timber  out- 
put from  Federal  lands,  and  increasing  pressure  on  supplies  from  private  lands. 
Minimum  management  would  be  both  the  means  and  the  end.  Key  research  topics 
would  be  the  economic,  social,  and  environmental  effects  of  constraining  Federal 
timber  supplies  (2,5,7,8,9).  For  example, 

•  What  are  the  likely  effects  on  employment,  income,  and  community  stability? 

•  What  will  minimum  management  do  to  forest  health  and  the  risk  of  wildfire? 

•  What  are  the  potential  impacts  on  international  trade  in  forest  products? 

•  Can  timber  supplies  from  private  lands  be  increased  to  offset  reductions  in  sup- 

{)lies  from  Federal  lands?  What  social,  economic,  and  environmental  factors  might 
imit  production  on  private  lands? 

•  To  what  extent  will  constraints  on  timber  supplies  stimulate  use  of  nonrenew- 
able materials  in  place  of  wood?  What  are  the  environmental  implications  of  product 
substitution? 

An  alternative  scenario  assumes  commitment  to  a  new  multiple-use  policy  imple- 
mented through  an  ecosystem  management  process,  with  significant  involvement  of 
local  communities  in  setting  objectives  for  individual  forests.  In  this  case,  the  re- 
search agenda  would  be  much  more  complex,  with  priorities  varying  greatly  within 
and  among  regions. 

As  a  general  strategy,  research  at  the  forest  and  regional  levels  would  evaluate 
the  environmental  ana  economic  outcomes  of  alternative  forest  management  regimes 
at  the  landscape  scale.  Environmental  outcomes  of  interest  might  include  forest 
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health,  water  quality,  wildlife  populations,  plant  community  diversity,  and  aesthet- 
ics. Economic  outcomes  of  interest  might  include  site  productivity,  timber  supply, 
recreation  opportunities,  employment,  and  community  stability.  Research  at  the 
national  level  would  focus  on  technology  development;  fundamental  questions  in 
forest  biology  and  ecology;  assessments  of  supply  and  demand  for  timber  and 
other  resources;  and  coordination  of  outputs  and  activities  of  regional  and  forest 
level  programs. 

CONCLUSIONS 

To  conclude,  I  would  like  to  reemphasize  two  points. 

First,  a  scientific  basis  for  ecosystem  management  of  Federal  forests  can  be  found 
in  the  science  and  traditions  of  American  forestry.  Inadequate  consideration  and  fre- 
quent misrepresentation  of  this  science  and  tradition  have  been  disturbing  features 
of  the  debate  on  ecosystem  management  thus  far. 

Second,  we  should  renew  and  strengthen  our  commitment  to  cooperative  research 
in  American  forestry.  This  commitment  has  been  tested  in  recent  years  by  funding 
constraints,  rapid  changes  in  priorities,  and  inadequate  separation  between  sci- 
entific and  political  objectives.  These  challenges  must  be  overcome  so  that  the  prov- 
en advantages  of  cooperative  research  can  be  realized. 

Thank  you  for  your  attention.  I  would  be  happy  to  answer  your  questions  about 
topics  I  have  addressed. 
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EXECUTIVE  SUMMARY 

The  U.S.  forest  products  industry  is  conducting  a  technical  studies  program  on 
forestry/environmental  questions  through  its  environmental  research  arm,  the  Na- 
tional Council  of  the  Paper  Industry  for  Air  and  Stream  Improvement  (NCASI).  Pri- 
orities are  set  through  deliberations  of  technical  committees  comprising  resource 
managers  and  researchers  from  NCASI  member  companies.  Investigations  are  tar- 
geted to  key  questions  affecting  forest  mangement,  timber  supply,  and  public  per- 
ceptions of  forest  products.  Areas  of  emphasis  include  Forest  Health,  Forest  Water 
Quality  and  Wetlands,  and  Forest  Wildlife  Biology.  A  guiding  principle  is  that  prop- 
erly conducted  research  can  help  establish  a  factual  basis  for  rational  consideration 
of  the  public's  concerns  about  forests  and  forest  management.  Moreover,  research 
can  reveal  new  and  environmentally  beneficial  options  for  managing  forests. 

INTRODUCTION 

Demand  for  forest  products  is  expected  to  grow  substantially  in  the  future.  Wood 
consumption  worldwide  is  projected  to  increase  from  33  biUion  cubic  meters  in  1986 
to  4.1  billion  cubic  meters  in  the  year  2000  (2).  In  the  United  States,  wood  consump- 
tion is  expected  to  grow  from  about  0.6  billion  cubic  meters  in  1986  to  0.8  billion 
cubic  meters  in  the  year  2040  (9). 

The  United  States  has  the  ability  to  supply  a  substantial  portion  of  the  growth 
in  demand  for  forest  products  at  home  and  abroad.  This  ability  derives  in  part  from 
a  potentially  abundant  and  affordable  timber  supply.  The  United  States  currently 
enjoys  a  competitive  advantage  in  wood  cost  relative  to  most  other  countries  and 
can  maintain  that  advantage  by  investing  in  forest  research  and  management.  Eco- 
nomic and  biological  factors  can  support  substantial  increases  in  annual  timber 
growth  rates  in  the  United  States  on  a  sustained  yield  basis  without  loss  of  environ- 
mentally desirable  forest  conditions. 

Nevertheless,  the  timber  supply  outlook  in  the  United  States  is  highly  uncertain. 
Forest  management,  like  many  activities,  is  under  intense  pressure  from  citizens 
and  interest  groups  who  are  concerned  about  the  environment.  As  a  result,  large 
areas  of  publicly  owned  forests  have  been  withdrawn  from  timber  management  and 
allocated  to  habitat  preservation.  Concomitantly,  State  and  Federal  regulations  have 
begun  to  impose  severe  restrictions  on  the  management  of  private  lands.  Issues  such 
as  wetlands  protection,  endangered  species,  and  cumulative  watershed  effects  are 
already  major  factors  affecting  both  the  practice  of  silviculture  and  timber  harvest. 
Proposals  to  regulate  forest  management  to  enhance  biodiversity  and  influence  glob- 
al carbon  budgets  may  exacerbate  the  situation  if  implemented. 

The  rndustiy's  forest  managers  have  a  rapidly  expanding  need  for  technical  infor- 
mation on  forest  management  and  its  relationship  to  environmental  quality.  In  the 
absence  of  new  technical  information,  public  agencies  will  continue  to  base  forest 
management  and  regulatory  decisions  on  worst-case  scenarios.  Moreover,  there  are 
additional  dimensions  of  forest/environment  questions  with  significant  implications 
for  several  mill-related  regulatory  issues.  These  include: 

Air  and  Energy:  Concerns  about  forest  health  are  often  cited  as  justification  for 
regulatory  proposals  to  reduce  emissions  of  sulfur  dioxide,  nitrogen  oxides,  VOC, 
and  "greenhouse  gases." 

Solid  Waste:  Increasing  constraints  on  landill  capacity  have  stimulated  interest  in 
spreading  mill  waste  on  forest  lands,  which  has  the  benefit  of  returning  organic 
matter  and  nutrients  to  forest  soils.  This  option  may  be  restricted  by  concerns  about 
possible  adverse  effects  on  forest  wildlife  and  water  quality. 

Wetlands:  Concerns  about  wetlands  have  become  important  factors  affecting  the 
construction  or  expansion  of  manufacturing  facilities  and  associated  waste  treat- 
ment/disposal sites.  Some  mills  are  using  constructed  wetlands  to  polish  effluent 
from  conventional  wastewater  treatment  systems. 

"Environmental  Friendliness":  Forestry-related  concerns  are  often  cited  in  assess- 
ments of  the  overall  environmental  impacts  of  the  forest  products  industry.  For 
example,  supposed  impacts  of  forest  management  have  figured  prominently  in  the 
ongoing  debates  about  (a)  "plastic  vs.  paper"  and  (b)  the  net  effect  of  the  forest  prod- 
ucts industry  on  global  carbon  budgets. 
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ROLE  OF  NCASI  IN  ADDRESSING  POREST/ENVIRONMENTAL  QUESTIONS 

Forestry-related  investigations  have  been  part  of  the  National  Council's  technical 
studies  program  since  the  late  1970s.  At  that  time,  the  industir  identified  a  need 
for  technical  information  on  nonpoint  source  water  pollution  from  forestry  oper- 
ations. The  industry  turned  to  NCASI  to  organize  the  necessary  investigations.  Re- 
sults have  been  useful  in  responding  to  issues  related  to  the  Federal  Clean  Water 
Act,  State  forest  practice  regulations  in  the  West,  and  nonregulatory,  nonpoint 
source  control  programs  in  the  South. 

Since  1980,  the  number  and  complexity  of  forest/environment  issues  have  in- 
creased dramatically.  Currently,  NCASI  is  conducting  forestry-related  investigations 
in  five  major  program  areas:  (a)  Air  Quality/Forest  Health,  (b)  Global  Change,  (c) 
Forest  Management  PracticesAVater  Quality,  (d)  Wildlife  Biology,  and  (e)  Forest 
Wetlands.  These  programs  are  coordinated  by  the  Operating  Committee's  Forest  En- 
vironmental Studies  Task  Group,  which  comprises  high-ranking  forest  managers 
and  researchers  from  member  companies.  The  annual  budget  for  1993  is  about  1.7 
miDion  dollars. 

Coordination  of  industry  and  nonindustry  research  is  a  high  priority  in  all  of 
NCASI's  forestry-related  programs.  Cooperative  relationships  have  been  established 
with  several  Grovemment  agencies  and  universities.  These  relationships  help  cooper- 
ating scientists  understand  the  industry's  concerns  and  often  lead  to  Government 
and  university  projects  that  help  address  industry  information  needs.  Additional 
benefits  include:  (a)  reduced  cost  of  investigative  activities  through  cost-sharing  ar- 
rangements and  (b)  more  rapid  integration  of  research  findings  into  policy  decisions. 

A  guiding  principle  of  NCASI's  forestry-related  programs  is  that  research  results 
can  help  establish  a  factual  basis  for  rational  consideration  of  the  public's  concerns 
about  forests  and  forest  management.  Some  of  these  concerns  are  legitimate  and 
must  be  addressed  to  ensure  the  health  of  forest  ecosystems,  maintain  productivity, 
and  increase  public  acceptance.  Other  concerns  are  based  on  emotional  responses  to 
timber  harvest  and  on  untested  hypotheses  that  have  been  misrepresented  in  order 
to  promote  political  causes  and  special  interests.  The  untested  hjrpotheses  must  be 
identified  and  tested  with  scientific  rigor  so  that  policymakers  can  base  decisions 
on  facts  while  recognizing  the  emotional  part  of  stridently  voiced  concerns.  If  prop- 
erly conducted,  research  will  explore  questions  whose  answers  can  lead  to  new  and 
environmentally  beneficial  options  for  managing  forests. 

AIR  quality/forest  HEALTH 

Coordinated  research  organized  by  NCASI  and  other  organizations  has  shown 
that  assertions  of  pervasive  forest  decline  in  the  eastern  United  States  were  without 
scientific  basis.  Results  indicate  that  acidic  deposition  is  not  a  significant  near-term 
threat  to  commercial  forests  in  North  America,  and  that  ozone  is  the  pollutant  of 
greatest  concern  with  respect  to  possible  chronic  effects  (1). 

Currently,  NCASI  is  addressing  unresolved  questions  about  possible  chronic  ef- 
fects of  air  pollutants  on  forests.  Field  and  laboratory  studies  nave  demonstrated 
subtle  but  measurable  responses  of  plant  tissues  and  soils  to  ambient  levels  of  ozone 
and  acidic  deposition.  A  key  scientific  challenge  is  to  develop  data  and  models  that 
will  support  credible  quantitative  assessments  of  long-term  effects  on  forest  health 
and  productivity. 

NCASI  is  continuing  support  for  a  limited  number  of  key  investigations,  and  con- 
tinuing to  monitor  the  scientific  literature.  Currently,  the  latter  task  is  especially 
important  because  many  papers  are  now  appearing  as  products  of  investigations 
started  in  North  America  and  Europe  during  the  late  1980s.  New  findings  may  have 
a  significant  bearing  on  several  air  and  energy  issues  of  importance  to  the  pulp  and 
paper  industry.  These  include  (a)  regulation  of  emissions  irom  industrial  facilities 
in  the  vicinity  of  wilderness  areas  and  national  parks,  (b)  ambient  air  quality  stand- 
ards for  ground-level  ozone,  and  (c)  "critical  loaa"  limits  for  nitrogen  and  sulfur  dep- 
osition to  protect  sensitive  ecosystems. 

GLOBAL  CHANGE 

Research  on  forests  and  global  change  is  in  an  exploratory  phase.  Predictions  of 
catastrophic  and  near-catastrophic  impacts  of  predicted  climatic  changes  are  some- 
what reminiscent  of  the  acid  rain  controversy  in  the  early  to  mid-1980s.  Proposed 
Government  responses  to  the  global  change  issue  could  have  significant  implications 
for  timberlands  management  and  likely  nave  a  major  influence  on  future  research 
and  policy  agendas. 

NCASI's  Global  Change  Program  began  in  1991.  Investigations  areaddressing  two 
main  topics:  (a)  role  of  U.S.  forests  and  forest  products  industry  in  the  global  carbon 
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budget,  and  (b)  potential  effects  of  climate  change  and  rising  CO2  concentrations 
on  forest  resources. 

Initial  results  of  carbon  budget  studies  include: 

•  Annual  emissions  of  CO2  from  U.S.  forest  products  manufacturing  facilities  are 
approximately  equal  to  annual  net  uptake  of  CO2  by  industry-owned  forests  in  the 
United  States. 

•  In  most  cases  reported  in  the  scientific  literature,  forest  harvesting  followed  by 
reforestation  did  not  cause  significant  reductions  in  soil  carbon.  This  result  con- 
tradicts what  has  been  commonly  assumed  in  global  carbon  models  and  some  heav- 
ily publicized  assessments  (4). 

•  Soil  carbon  storage  can  be  increased  through  management  practices  that  im- 
prove tree  nutrition  and  increase  forest  productivity  (4). 

Continuing  studies  are  quantifying  (a)  current  and  potential  carbon  storage  in  for- 
ests, forest  products,  and  wastes,  (b)  effects  on  net  CO2  emissions  of  using  wood- 
derived  prooucts  in  place  of  nonrenewable  alternatives,  and  (c)  effects  on  net  CO2 
emissions  of  using  energy  from  wood-derived  waste  in  place  of  fossil  fuels. 

Potential  effects  of  global  change  on  forests  are  being  investigated  in  close  co- 
operation with  the  U.S.  Forest  Service  Global  Change  Program.  Cofunded  studies 
are  developing  fundamental  information  needed  to  test  and  refine  models  of  the  re- 
sponse of  commercial  tree  species  to  rising  CO2  and  climate-related  stress  factors. 
In  addition,  NCASI  is  supporting  critical  evaluations  of  forest  response  models  that 
have  been  the  basis  of  government  agency  projections  of  serious  climate  change  im- 
pacts on  forest  resources.  These  evaluations  suggest  it  may  be  feasible  and  nec- 
essary to  develop  peer  review  guidelines  sind  minimum  stanaards  for  models  of  for- 
est response  to  climate  change. 

FOREST  WATER  QUALITY 

The  NCASI  Forest  Water  Quality  Program  develops  and  applies  technical  infor- 
mation needed  to  (a)  achieve  water  quality  and  stream  Quality  objectives  in  man- 
aged forests,  and  (b)  resolve  current  and  anticipated  conflicts  between  forest  man- 
agers and  regulatory  agencies.  NCASI  staff  bring  technical  expertise  and  an  appre- 
ciation of  industry  concerns  to  many  multiagency  conmiittees  at  the  State,  regional, 
and  national  levels. 

A  major  objective  has  been  to  support  development,  validation,  and  implementa- 
tion of  "best  management  practices  (BMPs)  to  minimize  effects  of  forest  manage- 
ment on  erosion  and  sedimentation,  surface  water  temperature,  and  water  chem- 
istry. Cooperative  eflbrts  of  industry,  government,  and  academia  over  several  dec- 
ades have  identifed  basic  BMPs  such  as  stream  bank  protection  that  provide  signifi- 
cant benefits  at  reasonable  cost.  Implementation  of  basic  BMPs  provides  adequate 
f)rotection  of  water  quality  in  most  circumstances,  i.e.  fish  populations  £ind  bene- 
icial  uses  are  not  significantly  affected.  Special  additional  control  measures  beyond 
basic  BMPs  may  be  necessary  in  situations  where  there  is  greater  than  normal  risk 
of  water  quality  impacts  (e.g^  in  areas  with  high  risk  of  landslide). 

Failure  to  implement  B^lPs  is  perceived  to  be  the  most  common  cause  of  forest 
water  quality  problems  in  most  areas.  Current  studies  are  evaluating  alternative 
approaches  to  achieving  high  implementation  rates.  BMP  compliance  monitoring 
and  continuing  education  for  loggers  and  landowners  appear  to  be  essential  in  both 
regulatory  and  nonregulatory  programs.  Regulatory  programs  have  high  costs,  both 
for  Government  administration  and  logger/landowner  implementation.  Impacts  of 
regulatory  programs  on  fiber  supplies  and  costs  can  be  significant,  and  may  be  af- 
fected by  mill-specific  factors.  For  example,  impacts  may  be  greater  than  average 
for  mills  that  draw  from  timberlands  with  large  amounts  of  wetlands,  steep  terrain, 
or  other  site  types  that  might  be  aflected  by  special  management  restrictions. 

While  interest  in  BMPs  remains  strong,  there  is  also  increasing  interest  in  land- 
scape-level assessments  of  forest  management  and  water  quality.  These  assessments 
may  involve  several  related  concepts,  including  (a)  watershed  analysis  and  planning, 
(b)  cumulative  effects,  and  (c)  waste  load  allocations  among  point  and  nonpoint 
sources.  NCASI  has  been  tracking  research  and  regulatory  developments  since  the 
early  1980s,  and  began  an  investigative  program  on  cumulative  watershed  effects 
(C\^s)  in  1991. 

An  important  development  in  1992  was  completion  of  a  report  outlining  NCASI's 
technical  approach  to  evaluating  CWE's  and  addressing  key  research  questions  (5). 
A  screening  level  of  evaluation  is  used  to  assess  watershed  sensitivity,  evaluate  ex- 
isting conditions,  document  the  existence  of  important  downstream  watershed  val- 
ues, and  define  how  changes  in  hydrologic  processes  caused  by  forest  management 
activities  link  to  downstream  watershed  values.  A  second  level  of  analysis  is  needed 
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when  the  screen  predicts  the  existence  or  risk  of  unacceptable  cumulative  effects 
that  cannot  be  controlled  by  management  solutions. 

Response  to  the  NCASI  CWE  methodology  has  been  very  favorable.  At  least  one 
company  has  already  applied  the  methodology  and  found  it  to  be  effective.  Moreover, 
the  concepts  developed  in  the  methodology  are  having  a  positive  influence  on  the 
development  of  State-mandated  CWE  programs. 

FOREST  WILDLIFE  BIOLOGY 

Regulations  and  court  decisions  intended  to  protect  the  northern  spotted  owl  have 
become  predominant  factors  affecting  timber  supply  in  the  Pacific  Northwest  region 
of  the  United  States.  Throughout  the  Nation,  interest  is  increasing  in  questions  re- 
lated to  biodiversity,  habitat  preservation,  and  threatened  and  endangered  species. 
This  interest  has  been  heightened  by  the  current  national  debate  about  proposed 
changes  in  the  Endangered  Species  Act. 

NCASI  is  addressing  a  wide  range  of  forestry/wildlife  questions  in  the  major  tim- 
ber producing  regions  of  the  United  States.  The  overall  goal  is  to  provide  a  sound 
experimental  basis  for  forest  management  alternatives  that  maintain  satisfactory 
wildlife  habitats  while  minimizing  costs  to  the  forest  products  industry. 

Emphasis  in  the  West  is  on  the  population  status  and  habitat  requirements  of  the 
northern  spotted  owl,  with  additional  work  on  elk,  goshawks,  and  marbled 
murrelets.  NCASI  field  investigations  have  shown  that  spotted  owls  often  live  and 
reproduce  in  older,  second  growth  forests;  thus  it  appears  feasible  to  provide  owl 
habitat  in  managed  forests.  Moreover,  high  risk  of  stand-replacing  wildfire  in  some 
owl  habitat  areas  suggests  that  active  management  may  be  beneficial  to  the  long- 
term  survival  of  spotted  owls  in  some  circumstances. 

High  priority  topics  in  the  East  and  South  include  (a)  red  cockaded  woodpecker, 
(b)  black  bears,  (c)  neotropical  migratory  birds,  and  (d)  wildlife  habitat  relationships 
in  forest  wetlands.  In  all  regions,  NCASI  is  providing  technical  support  on  a  variety 
of  biodiversity  issues  affecting  the  management  of  public  and  private  forests. 

WETLANDS 

Wetlands  are  lands  transitional  between  terrestrial  and  aquatic  systems  where 
the  water  table  is  usually  at  or  near  the  surface  or  the  land  is  covered  by  shallow 
water  (8).  They  provide  important  ecological  and  economic  benefits,  and  are  regu- 
lated as  "Waters  of  the  United  States"  under  provisions  of  the  Federal  Clean  Water 
Act.  Increasing  regulatory  pressure  and  an  unreasonable  landward  expansion  of  'ju- 
risdictional' wetland  boundaries  have  placed  wetlands  near  the  center  of  a  national 
debate  on  the  limits  of  Government  control  of  private  property. 

There  are  many  ecological  types  of  wetlands,  several  of  which  are  important 
sources  of  timber  for  forest  products.  The  U.S.  industry  is  concerned  about  increas- 
ing regulatory  constraints  on  forest  management  activities  in  wetlands.  NCASI  is 
working  to  provide  technical  information  needed  to  determine  how  wetlands  can  be 
managed  for  timber  production  while  protecting  other  wetland  functions  and  values. 

Field  studies  are  underway  in  nine  States  to  determine  forest  management  effects 
on  wetland  water  quality,  hydrology,  wildlife,  and  plant  communities.  Preliminary 
results  indicate  that  eflects  of  forest  management  on  wetland  water  chemistry  are 
generally  minor  and  transient.  Efi"ects  on  wildlife  habitat  will  take  longer  to  evalu- 
ate. On-site  changes  in  the  abundance  of  some  species  are  expected  immediately 
after  harvest  and  have  been  documented  in  the  literature.  Some  preliminary  results 
regarding  the  long-term  compatibility  of  forestry  and  wildlife  in  wetlands  are  en- 
couraging, however. 

•  An  extensive  survey  of  wetland  crossings  for  forestry  access  in  Pennsylvania  in- 
dicates little  or  no  difference  between  upstream  and  downstream  sample  locations 
in  indices  of  habitat  quality  and  channel  condition. 

•  An  intensive  survey  of  wildlife  in  North  Carolina  pocosins  revealed  similar 
numbers  of  species  in  plantations  vs.  unmanaged  areas,  although  there  were  some 
differences  in  species  composition:  65  species  were  common  to  both  plantations  and 
unmanaged  habitats;  18  species  were  found  exclusively  in  unmanaged  pocosin;  and 
27  species  were  found  exclusively  in  plantations  (6). 

The  Wetlands  Program  is  providing  technical  support  to  the  industry  on  wetland 
regulatory  issues.  These  include  (a)  wetland  definition/delineation,  (b)  development 
of  special  State  water  quality  standards  for  wetlands,  and  (c)  policies  and  programs 
to  achieve  the  national  "no  net  loss  of  wetlands"  goal. 
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FUTURE  DIRECTIONS 

Regulatory  trends  emerging  from  forestry/environmental  concerns  and  related  sci- 
entific output  reflect  attitudes  to  consider  landscape-scale  planning,  including  larger 
wilderness  and  wildlife  reserves,  as  the  optimal  means  of  maintaining  biodiversity 
and  restoring  ecosystem  integrity.  The  U.S.  forest  products  industry  has  adopted  a 
set  of  Forest  Management  P^ciples,  and  is  prepared  to  demonstrate  that  timber 
production  can  be  compatible  with  the  maintenance  and  enhancement  of  other  forest 
values  (3).  This  task  is  complicated  greatly,  however,  by  increasing  demands  that 
forest  managers  demonstrate  not  only  stewardship  of  individual  sites  but  also  collec- 
tive stewardship  of  forested  landscapes  (Appendix  1). 

An  importsmt  research  priority  is  to  develop  a  practical  framework  for  accounting 
the  environmental  costs  and  benefits  of  alternative  forest  management  regimes.  A 
first  level  of  analysis  might  involve  consideration  of  physical,  chemical,  and  biologi- 
cal interactions  among  several  forest  management  operations  and  environmental 
components  (Appendix  2).  This  first  level  is  analogous  to  the  inventory  phase  of  a 
life  cycle  assessment  (7).  It  wiU  require  unprecedented  levels  of  collaboration  among 
technical  disciplines  and  effective  coordination  of  industry  efforts  with  those  of 
Government  resource  management  agencies  and  research  organizations.  Defining 
appropriate  spatial  and  temporal  scales  for  cost/benefit  inventories  will  be  a  formid- 
able task. 

A  second  level  of  analysis  might  involve  interpreting  cost/benefit  inventories  for 
alternative  management  regimes  in  terms  of  their  implications  for  "forest  health," 
"sustainability"  of  forest  ecosystems,  and  overall  "environmental  quality."  Moving  to 
the  second  level  requires  consideration  of  the  uses  and  fate  of  forest  products,  as 
well  as  questions  of  equity  among  groups  with  different  subjective  values  and  eco- 
nomic interests. 
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Appendix  i.  Examples  of  Landscape-Scale  Questions  About  Forest 
Management  and  Forest  Health 

effects  of  "FOREST  FRAGMENTATION"  ON  WILDLIFE  POPULATIONS 

Some  ecologists  believe  forest  management  harms  wildlife  populations  by  "frag- 
menting" forests  into  small  and  isolated  "patches"  of  habitat.  Researchers  have  de- 
veloped methods  for  calculating  indices  of  forest  fragmentation,  and  are  attempting 
to  determine  relationships  between  fragmentation  and  the  abundance  of  selected 
species.  Such  relationships  are  being  incorporated  in  models  of  population  viability 
and  risk  of  species  extinction. 

BIODIVERSITY  PRESERVATION 

Environmental  groups  and  Government  agencies  have  lists  of  areas  where  they 
feel  forest  management  should  be  prohibited  or  restricted  to  protect  biodiversity. 
Planning  for  biodiversity  protection  raises  many  technical  questions.  These  include 
(a)  what  criteria  are  being  used  to  identify  and  prioritize  areas  considered  important 
to  biodiversity,  (b)  where  are  the  areas  located,  and  (c)  what  models  and  assump- 
tions are  being  used  to  estimate  the  benefits  and  costs  of  additional  protection? 
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HARVEST  SCHEDULING  RESTRICTIONS  BASED  ON  CONCERNS  ABOUT  CUMULATIVE 
WATERSHED  EFFECTS  AND  BIODIVERSITY 

Landscape-scale  issues  like  cumulative  watershed  effects  and  biodiversity  have 
stimulated  interest  in  the  spatial  and  temporal  distribution  of  timber  harvest  activi- 
ties within  landscapes.  Regulators  and  advocates  of  "new  forestry"  are  developing 
a  variety  of  prescriptions  that  would  restrict  the  size  and  spatial  distribution  of  har- 
vest units.  Researchers  are  developing  GIS-based  harvest  scheduling  models  that 
can  select  stands  for  harvest  within  environmental  constraints.  There  is  a  need  for 
technical  analysis  of  these  prescriptions  and  models,  and  their  implications  for  envi- 
ronmental quality  and  timber  supply. 

Appendix  2.  Matrix  of  Interactions  Among  Forest  Management  Operations 
AND  Components  of  Environmental  Quality. 

Environmental  Component 
^^^"°"  Air  Quality  Water  Quality  Soil  Fertility  BilS'iiiereity 

Seedling  Production  X 

Slash  Burning  XXX                           X 

Mechanical  Site  Prep XX                           X 

Chemical  Site  Prep X                                                      X 

Plantation  Establishment  ...  XXX 

Chemical  Weed  Control  X                                                      X 

Fertilization  XX                           X 

Thinning  X                                                      X 

Prescribed  Burning  XXX                           X 

Final  Harvest XX                            X 

Log  Storage/Transport  X 

DR.  CHADWICK  D.  OLIVER 

THE  BASIS  OF  ECOSYSTEM  MANAGEMENT 

Several  terms  have  been  used  to  describe  the  recent  direction  of  United  States  for- 
est management.  The  overall  objective  is  perhaps  best  sunmiarized  by  the  United 
Nations  definition  of  Sustainable  Development: 

"Sustainable   development   is   development  that   meets  the   needs  of  the 
present  without  compromising  the  ability  of  future  generations  to  meet 
their  own  needs." 
— Brundtland  Report  1987,  United  Nations. 

Applied  to  forest  management,  it  means  all  species  (biodiversity)  and  soil  produc- 
tivity are  to  be  maintained  for  present  and  future  values  while  allowing  humans  to 
benefit  from  the  forests. 

The  scientific  basis  of  forest  management  is  currently  caught  in  a  shift  from  one 
theory  (paradigm)  to  a  dramatically  different  one.  The  definition  of  ecosystem  man- 
agement and  how  biodiversity  are  best  preserved  differ  dramatically  with  theories. 
Of  broader  importance  are  how  the  public,  management  agencies,  and  the  political 
system  adjust  to  changing  theories  01  science. 

This  paper  will  first  describe  the  changing  theories  of  ecosystems,  how  they  effect 
the  definitions  of  ecosystem  management,  and  how  specific  management  consider- 
ations and  values  are  affected.  It  then  discusses  the  general  problem  of  the  public's 
adjusting  to  new  scientific  theories,  legislative  considerations,  and  research  needs. 

CHANGING  SCIENTIFIC  THEORIES  OF  FOREST  ECOSYSTEMS 

Steady  state  theory:  Until  recently,  forest  communities  were  thought  to  exist 
naturally  in  a  benign  "steady  state,"  sometimes  associated  with  "climax"  or  "old 
growth"  forests  (Stevens  1990).  The  different  species  were  assumed  to  be  coevolved, 
interdependent,  and  had  lived  in  stable  conditions,  with  individual  trees  dying  and 
being  replaced  by  others  in  a  relatively  benign,  constant  manner.  Disturbances  were 
considered  external  to  the  system,  usually  artificial,  and  generally  harmful.  The 
steady  state  forest  was  assumed  to  be  most  conducive  to  stability  and  diversity. 
Preservation  of  all  species,  it  was  believed,  could  be  practiced  by  maintaining  the 
forest  in  a  "natural,  old  condition  either  by  avoiding  human  intervention  or  by 
mimicking  the  alleged  natural  process  by  "uneven  age"  management.  Recent  vari- 
ations of  this  theory  accept  wind,  fire,  and  other  disturbances  as  real,  but  believe 
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nature  will  create  forest  patterns  and  processes  so  different  from  human  activities 
that  human  intervention  other  than  to  preserve  forests  wUl  be  irrevocably  harmful 
to  the  natural  system. 

Constant  change  theory:  Within  the  last  few  decades,  this  steady  state  concept 
has  gradually  been  losing  scientific  credibility  (Figure  1),  and  the  steady  state  the- 
ory is  presently  not  the  predominant  theory.  It  is  now  accepted  that  many  large  and 
small  disturbances  periodically  occur  to  forests  and  there  is  no  stable,  natural  condi- 
tion (Sprugel  1991).  Forests  regrow  through  a  succession  of  structures  (Figure  2; 
Oliver  1981).  Each  structure  is  suitable  for  some  plant  and  animal  species  and  not 
for  others.  As  the  structure  changes  through  growth  or  disturbances,  plant  and  ani- 
mal populations  change  through  migration,  growth,  dormancy,  and  death.  Forests 
of  various  structures  were  somewhat  randomly  distributed  across  the  landscape  be- 
fore human  populations  increased. 

Natural  disturbances  included  wind,  fire,  floods,  insect  outbreaks,  and  combina- 
tions of  these  and  other  disturbances.  They  left  a  kaleidoscope  of  structures  across 
the  landscape.  Some  areas  were  extremely  denuded  of  vegetation  and  wood,  eroded, 
and  depleted  of  nutrients  where  rebums  or  hot  fires  occurred  several  years  after  a 
windstorm.  Other  areas  contained  snags  and  down  logs.  Still  others  contained  only 
an  understory — with  a  destroyed  overstory.  Others  contained  only  an  overstory  with 
a  destroyed  understory;  and  still  other  areas  may  have  been  missed  by  the  disturb- 
ance. 

Large  areas  with  similar  structures  were  created  where  disturbances  were  very 
large;  and  certain  plant  and  animal  populations  increased  dramatically.  As  the 
structure  changed,  other  plants  and  animals  were  favored  and  many  previous  popu- 
lations declined — through  migration,  death,  or  dormancy.  Many  forest  areas  have 
continuously  cycled  through  large  disturbances  and  regrowth,  creating  repeated 
booms  and  busts  in  populations.  Where  large  areas  of  low  human  population  ex- 
isted, relatively  stable  populations  of  plants  and  animals  were  maintained  as  peri- 
odic, random  custurbances  ensured  that  all  forest  structures  were  represented  in  the 
landscape. 

Pollen  records  and  other  evidence  show  that  the  larger  plant  and  animal  species 
found  in  natural  forests  did  not  coevolve  into  a  closely  interdependent  "super- 
organism"  Because  of  climatic  changes,  slow  genetic  turnover,  and  plant  and  animal 
spe-cies  migrations,  the  species  associated  with  the  human  perception  of  "na- 
tural forests"  have  not  been  together  long  enough  for  this  coevolved  interde- 
Eendency  to  have  occurred.  In  addition,  climatic  change  and  natural  disturbances 
ave  created  so  much  random  variation  in  natural  forests  that  any  forest  species 
currently  alive  has  necessarily  survived  under  a  variety  of  past  conditions.  It  is  only 
the  extreme  losses  of  forest  structures  for  habitats  which  have  caused  species  to  be- 
come endangered  or  extinct.  Such  losses  have  occurred  at  various  times  in  nearly 
all  structures — ^the  ivory  billed  woodpecker  when  old  river  floodplain  forests  are  lost; 
the  kirtland's  warbler  when  the  stem  exclusion  structure  is  lost  in  jack  pine  stands; 
the  grouse  when  open  areas  are  lost  in  New  England. 

Attempts  to  preserve  forests  by  excluding  natural  disturbances  or  by  excluding 
even-aged  management  have  endangered  species  which  depend  on  early  post-dis- 
turbance forest  structures.  Similarly,  excessive  even-age  harvesting  while  not  aUow- 
ing  old  growth  structural  features  have  endangered  such  species  as  the  red  cockaded 
woodpecker,  the  ivory  bill  woodpecker,  and  the  spotted  owl. 

DEFINITIONS  OF  ECOSYSTEMS,  ECOSYSTEM  MANAGEMENT, 
AND  LANDSCAPE  MANAGEMENT 

Several  definitions  apply  to  the  various  terms,  depending  on  scientific  theory 
and  author: 

Ecosystem:  An  ecosystem  can  be  considered  either  an  "interdependent"  group 
(steady  state  concept)  or  an  "interrelated"  group  (constant  change  concept)  of  orga- 
nisms and  their  environment.  In  any  case,  ecosystems  can  be  quite  varied  in  size 
and  temporal  extent  (Kinmiins  1987).  A  single  rotting  log  or  the  entire  earth  can 
each  be  considered  an  ecosystem. 

Landscape:  A  landscape  is  a  spatially  contiguous  area  and  its  biotic  and  abiotic 
components.  Landscapes  vary  in  size.  At  different  times,  a  landscape  has  been  con- 
sidered a  subdivision  of  ecosystems  (considering  large  ecosystems)  or  a  combining 
of  many  ecosystems  (considering  small  ecosystems). 

Ecosystem    management:  The    merit    of  ecosystem    management    is    that    it 
emphasizes  the  interrelation  of  the  various  species  and  processes  to  be  managed. 
Ecosystem  management  is   distinctly   different   from  historical,   commodity-based 
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management,  where  the  production  of  commodities  rather  than  the  maintenance  of 
patterns  and  processes  is  the  primary  goal. 

Ecosystem  management  would  maintain  all  of  the  many  patterns,  processes,  and 
species,  rather  than  emphasizing  a  few  commodities  or  a  few  species.  Ecosystem 
management  has  been  used  in  two,  contrasting  ways.  One  way  is  based  on  the 
steady  state  theory,  while  the  other  way  is  based  on  the  constant  change  theory. 

1.  Steady  state  ecosystem  management:  One  concept  of  ecosystem  management 
was  developed  by  the  Forest  Ecosystem  Management  Assessment  Team  which  as- 
sisted President  Clinton's  Forest  Plan  (FEMAT  1993).  This  plan  referred  to  old 
growth  as  an  ecosystem,  and  developed  ways  to  manage  large  areas  (millions  of 
acres)  to  maximize  patterns  and  processes  of  old  growth  species. 

This  concentration  on  only  the  old  growth  structure  of  the  forest  process  relies  on 
the  steady  state  theory  (described  above).  Species  which  may  become  endangered  if 
non-old  growth  habitat  is  not  maintained  were  assumed  either  not  to  exist,  to  be 
able  to  live  in  small  gaps  in  the  old  growth,  or  to  exist  in  geographically  distinct 
(mostly  non-Federal)  areas. 

The  FEMAT  ecosystem  management  definition  also  minimized  human  manipula- 
tions to  create  desirable  structures  (and  so  commodity  extraction  is  minimal  or  non- 
existent). Natural  disturbances  are  assumed  to  occur  at  temporal  and  spatial  scales 
which  will  maintain  all  patterns  and  process.  Large  reserve  areas  are  advocated 
where  natural  patterns  and  processes  are  assumed  to  maintain  this  old  growth  con- 
dition with  limited  human  activities. 

2.  Constant  change  ecosystem  management:  The  alternative  approach  has  been 
used  by  various  groups  (e.g.,  Johnson  and  Agee  1987,  Salwasser  et  al.  1992;  Amer- 
ican Forest  Association  1993;  Everett  1993).  It  considers  ecosystem  management  as 
managing  ecosystems  in  ways  compatible  with  both  ecological  processes  and  human 
needs. 

This  approach  recognizes  the  constant  change  theory  of  forest  development  and 
advises  active  silvicultural  manipulations  to  mimic,  avoid,  and/or  recover  from  natu- 
ral disturbances  to  maintain  all  natural  patterns,  processes,  and  species  across  the 
landscape  in  patterns  within  natural  variations.  Maintaining  forests  within  this  var- 
iation will  involve  removal  of  timber  and  other  products,  employment,  and  other  val- 
ues as  byproducts  of  these  efforts. 

Landscape  Management:  Landscape  management  is  the  application  of  the  con- 
stant change  theory  of  ecosystem  management  to  specific  landscape  areas.  It  in- 
volves integrating  the  coordination  of  changing  forest  stand  structures  to  maintain 
all  habitats  and  reduce  risks  of  uncontrollable  natural  disturbances.  This  coordina- 
tion is  done  through  integrating  biological  knowledge  with  a  technical  information 
system  and  a  variety  of  field  silvicultural  operations.  The  coordination  also  includes 
accounting  for  different  landowners  and  their  concerns  and  objectives  through  a  sys- 
tem of  incentives  and  regulations. 

Differences  in  the  steady  state  and  constant  change  approaches  to  management, 
and  their  underlying  philosophies,  become  clearer  when  specifics  of  management  are 
considered.  These  specifics  include: 

•  maintaining  biodiversity; 

•  dealing  with  imperfect  knowledge  of  ecosystems; 

•  ensuring  a  balance  of  conditions  are  maintained; 

•  accounting  for  other  human  values. 

MAINTAINING  BIODIVERSITY 

Maintaining  stable  populations  of  all  species  by  managing  for  the  species  individ- 
ually is  an  impossible  task.  There  are  too  many  species,  including  some  not  yet 
known;  and  their  requirements  for  survival  are  unknown.  Alternatively,  biodiversity 
can  be  promoted  by  maintaining  the  habitats  in  which  species  are  found.  In  forested 
areas,  these  habitats  are  the  various  stand  structures. 

By  the  steady  state  theory,  biodiversity  can  be  promoted  by  leaving  forests  in  nat- 
ural, old  growth  conditions.  Modifications  of  this  theory  advocate  that  natural  dis- 
turbances will  maintain  the  balance  of  structures  for  habitats  if  large  areas  are  pro- 
tected from  human  intervention. 

By  the  constant  change  theory,  stand  structures  constantly  change  through  dis- 
turbances and  regrowth  (Figure  2).  The  present  forest  areas  is  smaller;  and  forest 
areas  are  currently  dissected  by  farms,  highways,  and  urban  areas.  Consequently, 
animals  may  not  be  able  to  migrate  to  areas  of  suitable  structures  if  large,  natural 
disturbances  and  forest  regrowth  change  the  habitat  in  their  present  location.  The 
balance  of  structures  which  was  maintained  over  large  areas  by  natural  booms  and 
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busts  in  plant  and  animal  populations  may  not  be  achieved  naturally  with  present 
human  populations  and  forest  uses. 

Two  methods  have  been  suggested  to  maintain  a  diversity  of  stand  structures: 

Large  Natural  Reserves  Approach:  Set  aside  large  reserves  to  be  protected  from 
all  disturbances  or  to  allow  only  natural  disturbances;  and, 

Landscape  Management  Approach:  Manage  forests  so  each  landscape  area  con- 
tains an  acceptable  balance  of  all  stand  structures. 

Increasingly  large  natural  reserves  are  advocated  by  those  adhering  to  the  steady 
state  theory.  Much  smaller  natural  reserves  are  often  incorporated  into  constant 
change  ecosystem  management  as  National  Parks  or  Wilderness  Areas. 

Large  natural  reserves  approach:  Natural  reserves  are  found  in  national 
parks  and  similar  preserves  in  many  countries.  These  preserves  may  offer  large 
areas  of  older-stand  structures  to  balance  younger  structures  often  maintained  in 
managed  forests — providing  the  preserves  are  not  so  geographically  isolated  from 
managed  forests  that  species  may  actually  be  lost  in  either  because  of  a  lack  of  a 
balance  of  structures.  As  these  parks  become  older  and  the  stands  age,  it  is  becom- 
ing increasingly  difficult  to  keep  natural  disturbances  out.  Management  then  de- 
pends on  a  costly  program  of  protection  and  recovery  from  natural  catastrophes. 
When  and  -where  economic  conditions  are  harsh,  such  human  uses  are  difficult  to 
prevent.  A  diversity  of  structures  and  species  may  or  may  not  be  maintained,  de- 
pending on  the  area's  size,  the  natural  disturbance  sizes,  and  the  random  pattern 
of  disturbances. 

Landscape  management  approach:  A  diversity  and  balance  of  stand  struc- 
tures can  be  maintained  across  the  presently  smaller  and  more  dissected  forest 
areas  by  managing  forests  so  each  landscape  area  contains  an  acceptable  balance 
of  all  stand  structures.  This  method  would  quickly  achieve  a  balance  of  stand  struc- 
tures across  large  areas — an  important  consideration  since  many  forests  do  not  pres- 
ently contain  a  balance  of  structures.  The  variety  of  structures  would  reduce  the 
risk  of  a  single  natural  disturbance  destroying  the  entire  area. 

Management  to  achieve  and  maintain  the  balance  of  structures  (for  habitats)  will 
require  changes  from  past  forest  management.  Forest  management  would  shift  to 
manipulating  the  growing  forest  so  it  creates  the  appropriate  structures  at  given 
times  to  fit  the  targeted  landscape  pattern.  Silvicultural  operations  would  accom- 
plish the  desired  changes  in  structures. 

Many  silvicultural  operations  would  be  used  in  ecosystem  management  to  mimic, 
avoid,  and  recover  from  natural  disturbances.  The  silvicultural  operations  would 
avoid  the  extremes  of  loss  of  property,  life,  and  a  balance  of  habitats  often  associ- 
ated with  natural  forest  disturbances.  Where  there  are  insufficient  amounts  of  a 
given  structure  to  achieve  a  balance  across  a  landscape  area,  it  means  there  is  an 
excess  of  another  structure  (Figure  2);  and  active  silvicultural  operations  would  be 
used  to  create  as  many  features  of  the  structure  in  short  supply  as  possible  rapidly 
by  manipulating  the  excess  structure  (Ohver  1992a,b,c).  Landscape  management 
has  sometimes  been  misinterpreted  to  imply  removal  of  old  growth  forests  and  re- 
placing them  with  young  forests  which  looK  like  old  growth.  In  fact,  if  there  are  in- 
sufficient amounts  of  old  growth — or  any  other  structure — ^the  structure  in  short 
supply  could  be  maintained — and  preserved  better  through  active  protection. 

Uneven-age  management  would  be  a  necessary  tool  where  more  open  (stand 
initiation)  structures  are  not  needed,  but  more  old  growth  structures  are  needed  (for 
example  for  thermal  cover  or  habitat  for  species  which  need  old  growth  conditions 
which  are  in  short  supply.)  On  the  other  hand,  various  forms  of  even-age 
management  would  be  necessary  where  there  is  a  shortage  of  open  areas  and  spe- 
cies requiring  this  habitat  are  in  jeopardy. 

DEALING  WITH  UNCERTAINTY  OF  NEEDED  STRUCTURES 
TO  MAINTAIN  ECOSYSTEMS 

There  is  uncertainty  of  what  structures  and  processes  to  maintain  lo  ensure 
biodiversity  is  preserved.  There  are  two  approaches  to  dealing  with  this  uncertainty: 

1.  Doing  nothing  in  the  face  of  this  imperfect  knowledge;  or, 

2.  Managing  to  ensure  the  entire  range  of  conditions  found  in  nature  is  main- 
tained across  the  landscape. 

Steady  state  approach:  Doing  nothing  is  based  on  the  antiquated  steady  state 
or  climax  concept  that  forests  will  naturally  return  to  a  benign  equilibrium  if  left 
to  themselves.  In  fact,  there  is  little  reason  to  believe  that  forests  will  return  to  any 
equilibrium  point  (or  a  past,  idealized  equilibrium  point)  if  nothing  is  done.  Since 
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forests  constantly  grow  and  are  destroyed,  doing  nothing  may  cause  important 
structures  (and  species)  to  disappear  for  lack  of  activity. 

Constant  change  approach:  In  light  of  incomplete  knowledge  about  what 
structures  are  needed,  the  conservative  approach  is  to  use  active  management  to  en- 
sure at  least  minimal  amounts  of  all  structures  across  each  relatively  small  climatic, 
soil,  and  biologically  uniform  area.  In  this  way,  there  would  be  maintenance  of  open 
areas  (stand  initiation  stage),  closed  forest  areas  (stem  exclusion  stage),  uneven- 
aged  forest  areas,  old  growth  areas,  and  others.  To  be  conservative,  management 
would  maintain  all  structures  even  if  no  presently  known  endangered  species 
needed  it. 

Managing  to  ensure  a  range  of  conditions  is  distinctly  different  than  past  com- 
modity management,  where  few  silvicultural  tools  were  used  (often  clearcutting  in 
some  regions,  and  selective  cutting  in  other  regions).  The  difficulty  is  determining 
what  structures  and  patterns  are  important. 

There  are  two  ways  to  determine  the  needed  structures: 

1.  Determine  the  biological  requirements  of  each  species  in  the  ecosystem.  This 
is  a  time-consuming,  difficult,  and  probably  impossible  task,  although  all  progress 
toward  such  knowledge  would  help  ensure  vital  structural  components  are  not  acci- 
dentally lost.  Unless  a  balance  of  species  with  conflicting  habitat  requirements 
(stand  structures)  are  considered  simultaneously,  the  conservative  nature  of  special- 
ists may  exaggerate  the  amount  of  habitat  needed  for  each  species. 

2.  Determine  the  natural  patterns  and  variations  of  disturbances  and  other  proc- 
esses and  the  resultant  patterns. 

Maintaining  the  natural  patterns  and  variations  through  silvicultural  manage- 
ment— and  improving  knowledge  of  patterns  to  be  maintained  through  knowleoge 
of  individual  species — will  probably  best  ensure  all  species  will  be  maintained.  We 
have  learned  very  much  about  disturbances,  stand  development,  landscape  patterns, 
and  needed  structures  in  the  past  one  hundred  years  (e.g.,  Toumey  and  Korstian 
1937,  Lutz  and  Chandler  1946,  Baker  1950,  Kimmins  1987,  Hunter  1990,  Oliver 
and  Larson  1990).  In  addition,  natural  disturbances  never  did  or  will  provide  a  uni- 
form or  predictable  set  of  structures;  consequently,  we  know  that  existing  species 
were  somewhat  adaptive  in  their  forest  structure  requirements.  For  these  reasons, 
exacting  structural  conditions  will  probably  not  be  necessary  to  ensure  all  species 
will  survive.  (For  example,  an  exact  spacing,  number,  or  size  of  snags  or  down  logs 
is  probably  not  as  necessary  as  providing  various  amounts  of  snags  and  down  logs 
at  some  places  in  the  landscape.) 

The  exact  pattern  of  and  amount  of  each  structure  needed  for  optimum  balance 
of  species  is  not  known  (and  may  in  fact  need  to  fluctuate  somewhat);  however,  the 
extreme  excesses  and  shortages  of  structures  can  be  modified  through  silvicultural 
operations  while  more  is  being  learned  through  adaptive  management. 

ENSURING  BALANCES  OF  CONDITIONS  ARE  MAINTAINED 

Forest  management  has  tended  to  reduce  biodiversity  and  create  other  problems 
when  a  single  (or  narrow  range  oO  management  practices  were  applied  constantly 
over  a  large  area,  whether  by  a  central  mandate  or  by  other  reasons.  These  prob- 
lems have  occurred  in  parts  of  the  Pacific  Northwest  where  clearcutting  was  applied 
almost  exclusively;  on  the  other  hand,  in  some  Rocky  Mountain  and  southeastern 
hardwood  areas,  too  much  uneven-age  management  has  led  to  problems. 

While  it  may  seem  appropriate  to  manage  Federal  lands  through  large  reserves 
if  it  balances  the  non-Federal  lands  managed  on  commodity  management,  such  a 
balance  would  only  be  effective  if: 

1.  There  were  appropriate  mixes  of  Federal  and  non-Federal  lands  within  each 
local  ecological  unit  to  ensure  all  structures  were  maintained  within  each  climatic, 
soil,  and  biological  unit;  and, 

2.  The  non-Federal  landowners  would  guarantee  that  ALL  other  structures  would 
be  maintained  on  their  lands;  and, 

3.  various  insects,  diseases,  fires,  soil  degradation,  and  other  factors  would  never 
occur  in  the  preserved  stands  on  Federal  lands. 

These  three  conditions  rarely,  if  ever,  occur  in  the  United  States.  An  alternative 
is  to  provide  for  balance  of  conditions  on  all  land  ownerships,  through  various  incen- 
tive systems  (Lippke  and  Oliver  1993). 
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TRADEOFFS  OF  BIODIVERSITY  AND  OTHER  ECOSYSTEM  VALUES 

Forests  provide  a  variety  of  human  values.  Some  of  these  values  are  discussed 
below.  The  effect  of  the  two  interpretations  of  ecosystem  management  on  these  other 
values  is  shown  on  Table  1.3 

Biodiversity:  Biodiversity  refers  to  the  variation  in  life  forms,  genetic  makeup, 
biological  processes,  and  ecological  niches.  Maintaining  stable  populations  of  all  spe- 
cies by  managing  for  the  species  individually  is  an  impossible  task.  There  are  too 
many  species,  including  some  not  yet  known;  and  their  requirements  for  survival 
are  unknown.  Alternatively,  biodiversity  can  be  promoted  by  maintaining  the  habi- 
tats in  which  species  are  found.  In  forested  areas,  these  habitats  are  the  various 
stand  structures. 

Commodity  management  has  generally  promoted  just  those  forest  habitats  and 
structures  which  were  compatible  with  efiicient  commoditj^  production.  In  places,  ef- 
ficient production  emphasized  uneven-age  management;  in  other  places,  even-age 
management. 

Which  approach  to  ecosystem  management  will  best  provide  biodiversity  (Table  1) 
depends  on  which  theory  is  believed. 

Global  environment:  If  wood  products  are  not  produced  from  areas  where  other 
ecosystem  values  are  maintained,  they  will  be  produced  from  elsewhere  in  the  world 
where  ecosystem  values  are  disregarded — with  greater  harm  to  the  global  environ- 
ment. Or,  more  polluting  products  such  as  steel,  aluminum,  concrete,  brick,  and 
plastic  will  be  used  as  substitutes  for  wood  products  (Kershaw  et  al.  1993).  Constant 
change  ecosystem  management  which  produces  wood  products  in  ways  coinpatible 
with  other  ecosystem  values  is  very  beneficial  to  the  global  environment.  (Iii  fact, 
managing  for  biodiversity  can  actually  create  wood  products  of  higher  quality — and 
so  greater  substitution  value  for  steel,  concrete,  etc. — than  traditional  commodity 
production.)  Steady  state  ecosystem  management  which  reduces  wood  commodity 
production  has  a  negative  impact  on  the  other  global  environment. 

Cost  to  the  public:  The  public's  ability  to  pay  for  various  ecological  values 
through  taxes  (or  foregoing  taxes  through  reducing  commerce)  is  limited.  Where 
more  tax  money  is  spent  to  obtain  ecological  values  in  one  area,  less  money  is  avail- 
able to  provide  protection  of  ecological  values  in  other  areas.  Constant  change  eco- 
system management  would  cost  much  less  (and  produce  more  tax  revenue)  than 
steady  state  ecosystem  management  through  protection  and  recovery  from  natural 
disaster  (including  road  construction).  Constant  change  ecosystem  management  with 
joint  production  of  commodity  and  noncommodity  values  (Lippke  and  Oliver  1993) 
would  cost  somewhat  more  than  simply  commodity  production  management. 

Employment:  Unemployment  is  a  public  cost,  which  reduces  the  ability  to  spend 
taxes  on  other  environmental  values.  In  addition,  forest  ecosystems  are  generally 
more  diverse  where  human  economic  well-being  is  above  the  subsistence  level  and 
local  people  have  an  active  interest  in  maintaining  the  forest  in  an  ecologically 
sound  condition.  Constant  change  ecosystem  management  would  provide  much  em- 
ployment both  in  forest  operations  to  maintain  the  balance  of  stand  structures  and 
through  remanufacture  of  high  quality  wood  products  produced.  Steady  state  eco- 
system management  would  provide  few  jobs,  except  those  provided  through  taxes. 
Commodity  production  would  provide  an  intermediate  number  of  jobs. 

From  Table  1,  it  can  be  seen  that  all  other  values  are  minimized  if  the  steady 
state  approach  to  ecosystem  management  is  used.  The  constant  change  approach 
provides  many  more  of  the  other  values.  The  importance  of  deciding  between  the 
constant  change  theory  and  the  steady  state  theory,  therefore,  is  important  for 
biodiversity  and  many  other  values. 

The  goal  of  constant  change  ecosystem  management  would  be  the  maintenance  of 
a  dynamic  balance  of  forest  structures  through  silvicultural  manipulations  as 
growth  and  disturbances  constantly  changed  the  oalance.  Commodities  such  as  tim- 
ber would  be  a  byproduct  of  maintaining  the  balance,  rather  than  an  independent 
goal.  Jointly  producing  commodities  and  other  values — including  employment — in 
this  way  wiU  prove  to  be  economically  efficient.  Maintenance  of  these  structures 
could  provide  economically  efficient  employment  and  a  relatively  steady,  sustainable 
flow  of  a  variety  of  kinds  of  wood — including  very  high  quality  wood. 

THE  GENERAL  PROBLEM  OF  ADJUSTING  TO 
CHANGING  SCIENTIFIC  THEORIES 

The  forest  management  issue  brings  up  the  much  deeper  social  issue  of  how 
society  adjusts  to  changes  in  scientilic  theories.  Generations  had  passed  before 


3  See  page  60. 


56 

society  accepted  such  changed  theories  as:  the  earth  revolving  around  the  sun  (in- 
stead of  visa  versa),  "bleeding"  sick  people  did  not  cure  them,  and  Darwin's  evo- 
lution. Given  present  population  levels,  pressures  on  the  earth's  resources,  and  the 
inevitability  of  very  destructive  fires  in  forests,  a  more  efficient  way  to  incorporate 
new  theories  would  seem  appropriate.  The  incorporation  of  new  theories  occurs  at 
different  rates  among  several  groups:  scientists,  the  public,  managers,  and  politi- 
cians. 

Scientists:  Scientists  specializing  in  forest  development  have  generally  accepted 
the  new,  constant  change  theory  (Figure  1),  although  it  often  takes  generations  for 
those  elder  scientists  who  have  not  abandoned  all  aspects  of  the  older  theory  to 
loose  their  influence.  Scientists  specializing  in  related  or  peripheral  fields  often  do 
not  keep  up  to  date  in  theories  except  in  their  own  specialty.  Theories  in  related 
fields  are  incorporated  after  a  new  generation  recently  trained  in  related  fields 
emerges.  Scientists  specializing  in  general  teaching — e.g.,  high  school  teachers — 
often  perpetuate  old  theories  where  they  can  not  keep  current  on  all  new  theories. 

Public:  The  public's  incorporation  of  new  theories  depends  on  the  information 
they  receive.  Lobbyists,  news  reporters,  public  officials,  scientists,  and  politicians 
speaking  as  scientific  authorities  can  influence  the  public's  acceptance  of  scientific 
theories. 

Managers:  Public  and  private  managers  with  responsibility  to  achieve  an  end  re- 
sult are  often  most  quick  to  adjust  to  latest  theories,  since  their  ability  to  achieve 
the  result  depends  on  correct  practices.  If  encumbered  with  regulations  or  directives 
which  restrict  how  practices  are  to  be  done  (rather  than  end  results),  the  managers 
can  only  incorporate  new  scientific  theories  at  the  rate  allowed  by  politicians. 

Politicians:  Political  laws  dictating  which  scientific  theory  was  correct  have  led 
to  ridiculous  consequences,  such  as  the  persecution  of  Galileo  for  disagreeing  with 
the  "politically  correct"  theory  that  the  sun  revolved  around  the  earth. 

Where  political  laws  do  not  dictate  which  theories  are  correct,  decisions  often  are 
made  in  court  and  are  based  on  "expert  witnesses" — scientists  with  various  opinions. 
As  with  laws,  judicial  decisions  are  often  awkward,  such  as  the  decision  agamst  the 
theory  of  evolution  in  the  1925  Scopes  "monkey"  trial  in  Tennessee. 

Scientific  advisory  groups  can  help  influence  public  opinion  and  give  politicians 
alternative  ways  to  deal  with  theories  if  they  are  public,  unbiased,  and  allow  rigor- 
ous discussion  of  ideas. 

SPECIFIC  LEGISLATIVE  CONSIDERATIONS  FOR  ACCOMPUSHING 
ECOSYSTEM  MANAGEMENT 

Management  for  biodiversity  and  other  values  can  be  achieved  and  implemented 
immediately,  effectively,  and  robustly  across  many  forest  conditions  and  ownerships 
through  the  appropriate  approach.  The  approach  wiU  involve  several  things: 

Defining  objectives:  It  wUl  probably  be  most  appropriate  for  laws  to  mandate 
forest  management  objectives  rather  than  practices  to  achieve  the  objectives.  Appro- 
priate objectives  may  be: 

1.  Managing  for  maintaining  a  relative  balance  of  all  species  so  that  no  species 
(or  "genetic  swarm"  of  rapidly  evolving  species)  becomes  threatened  with  extinction, 
with  special  emphasis  on  threatened  and  endangered  species;  and, 

2.  Within  this  balance,  managing  for  conunodities  and  other  human  values. 

The  means  to  achieve  these  objectives  (whether  termed  ecosystem  management  or 
anything  else)  are  left  to  the  creativity  and  flexibility  of  local  managers.  The  exact 
means  can  be  accomplished  most  eflectively  with  this  flexibility,  since  difierent 
areas  will  require  dramatically  different  management  activities  to  maintain  a  bal- 
ance of  forest  structures  and  habitats.  Since  all  species  must  be  maintained,  some 
balance  of  structures  will  be  required;  this  balance  wUl  require  active  management 
in  some  cases  and  preservation  of  some  forest  types  in  other  cases. 

Decentralized  organizational  approach:  Centralized  planning  and  manage- 
ment directions — such  as  necessary  where  means  rather  than  objectives  are  legis- 
lated— has  been  shown  extremely  ineflective  by  the  collapse  of  the  Soviet  Union. 
Central  planning  relies  on  the  creativity  of  a  few  planners,  who  simply  cannot  an- 
ticipate all  conditions.  Conseauently,  others  in  the  system  use  their  creativity  to  cir- 
cumvent inefficiencies  created  by  the  central  planning. 

Alternatively,  the  success  of  the  free  enterprise  system  is  because  it  allows  each 
person  to  utilize  their  creativity.  This  creativity  can  be  utilized  in  forest  manage- 
ment by  giving  local  managers  common  goals  and  the  resources  and  freedom  to 
achieve  them  as  efficiently  as  possible. 
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As  one  suggestion,  this  "bottom-up"  management  style  could  work  similar  to  the 
United  States  income  tax  system: 

1.  Each  local  manager  would  be  responsible  for  managing  for  the  common  goal 
of  biodiversity,  but  could  solicit  advice  from  technical  and  scientific  experts; 

2.  A  group  of  "auditors"  would  occasionally  inspect  various  local  managers,  both 
to  offer  constructive  criticism  and  to  stop  any  willful  deviations  from  the  objectives. 

This  decentralized  management  approach  would  also  avoid  unattainable  quotas 
imposed  by  central  management,  such  as  occurred  through  the  forest  planning  proc- 
ess. Upper  levels  of  organizations  will  be  used  to  coordinate  among  local  managers, 
so  they  do  not  unintentionally  act  at  cross  purposes.  (See  also  Interagency  Coordina- 
tion, below.) 

The  decentralized  management  approach  could  be  implemented  within  weeks, 
thus  avoiding  long  delays  which  are  oiologically,  socially,  and  economically  harmful. 
I  have  trained  midcareer  foresters  (State,  Federal,  and  private)  through  short 
courses  for  many  years  in  landscape  management  approaches.  Teaching  landscape 
approaches  to  management  requires  a  shift  to  a  different  way  of  thinking;  however, 
local  managers  learn  the  different  way  quite  readily — and  are  very  creative  in  its 
iniplementation. 

The  decentralized  approach  could  be  implemented  at  the  same  time  (rather  than 
after)  landscape  management  tools,  complete  inventories,  and  desired  balances  of 
stand  structures  are  fully  developed.  Most  landscapes  contain  such  extreme  imbal- 
ances of  structures  that  some  silvicultural  activities  could  begin  to  reduce  the 
known  extremes  while  more  detail  is  being  developed.  This  reducing  extremes  would 
be  better  for  biodiversity  and  social  values  than  waiting  for  more  perfect  knowledge. 
Forest  operations  proceed  slowly  enough  that  relatively  little  change  would  actually 
occur  to  the  landscape  as  a  whole  before  more  sophisticated  tools  and  detailed  direc- 
tions are  developed. 

Role  of  science  and  scientists:  Decentralized  management  and  decisionmaking 
with  target  objectives  will  change  the  role  of  scientists  from  central  authorities  in 
management,  courts,  regulatory  teams,  or  legal  processes  to  experts  who  advise 
managers  on  how  best  to  achieve  their  common  goals. 

Reducing  costs  bv  joint  production  of  nonconunodity  and  commodity 
values:  The  cost  of  silvicultural  operations  to  achieve  the  various  structures  can  be 
high  if  other  values  are  not  provided  simultaneously  (Table  1);  in  addition,  local  peo- 
ple will  often  circumvent  regulations  and  not  protect  forest  structures  from  which 
thev  do  not  receive  any  perceived  benefit.  Consequently,  providing  many  commodity 
and  noncommodity  values  from  each  structure  (Figure  4)  will  help  gain  local  support 
and  offset  the  cost  of  creating  and  protecting  the  balance  of  structures. 

One  important  commodity  is  timber.  By  thinning  stands  in  the  stem  exclusion 
structure  (Figure  2),  management  creates  low  quality  logs,  employment,  wildlife 
habitat  in  the  understory  reinitiation  structure,  and  (later)  high  quality  logs  (Figure 
5).  High  quality  logs  are  an  environmentally  important  substitute  for  steel,  alu- 
minum, brick,  concrete,  and  plastic  (Kershaw  et  al.  1993). 

Below-cost  timber  sales  are  often  the  result  of  joint  production,  where  other  val- 
ues are  created  at  the  same  time  timber  is  harvested.  The  other  values  can  include 
employment,  stand  initiation  or  other  structures  (depending  on  silvicultural  system 
used),  protection  from  fires  or  insect  epidemics  by  altering  the  stand  structure,  or 
access  for  recreation  or  fire  protection.  Below-cost  timber  sales  are  therefore  a  way 
to  produce  ecological  values  at  a  low  cost. 

Interagency  coordination:  A  strong  role  of  politicians  and  upper  level  man- 
agers is  to  ensure  that  local  public  and  private  managers  are  not  encumbered  by 
directives  and  Federal,  State,  and  local  government  rules  and  laws  which  work  at 
cross  purposes.  For  example.  State  worker  safety  laws  often  conflict  with  laws  to 
leave  snags  for  woodpeckers  in  logging  operations.  High  industrial  insurance  rates 
discourage  many  silvicultural  operations,  and — on  private  lands — force  shorter  har- 
vest ages  for  forests.  The  endangered  species  act  discourages  private  landowners 
from  creating  habitat  for  endangered  species,  since  the  landowner  will  lose  ability 
to  harvest  the  timber  if  an  endangered  species  occupies  the  habitat.  (The  Internal 
Revenue  Service  has  taxed  a  landowner  on  the  harvestable  value  of  the  inherited 
spotted  owl  habitat,  even  though  the  timber  could  not  be  harvested.)  Clean  air  acts 
reduce  managers'  abilities  to  create  and  manage  controlled  fires,  making  wildfires 
and  completely  uncontrolled  smoke  more  likely.  State  forest  practice  boards  could 
encourage  management  for  biodiversity  on  private  lands;  however,  these  boards  are 
empowered  to  regulate,  not  to  create  incentives  for  landowners.  These  incentives  are 
far  more  effective  at  achieving  the  various  ecological  and  social  values  (Lippke 
and  Oliver  1993).  Where  public  or  private  landowners  do  not  receive  income  from 
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various  values,  the  lands  can  become  refuges  for  unlawful  activities  such  as  mari- 
juana growing  or  stealing  of  timber,  firewood,  Christmas  trees,  or  mushrooms. 

The  various  conflicts  among  agencies  develop  through  ignorance  and  neglect.  To 
keep  the  laws  from  being  contradictory,  it  may  require  a  public  decision  to  identify 
forest  values  as  a  target  segment  of  the  United  States  economy,  followed  by  detailed 
examination  and  rewriting  of  pertinent  legislation,  to  create  a  the  most  favorable 
climate  for  management  of  forests  for  biodiversity.  Such  targeting  and  rewriting 
could  produce  extremely  favorable  results  for  maintenance  of  biodiversity,  other 
commodity  and  noncommodity  values,  and  employment  at  economically  very  effi- 
cient conditions. 

RESEARCH  NEEDS 

Ecosystems  research:  Much  funding  and  emphasis  has  been  placed  on  biologi- 
cal research  of  ecosystems  for  the  past  25  years.  It  is  now  recognized  that  knowledge 
which  can  be  gained  about  natural  systems  is  infinite;  we  will  never  know  every- 
thing. Ecosystem  research  has  helped  supplement  an  already  large  biological  infor- 
mation base;  and  continuation  of  such  research  will  improve  the  management  base. 

Ecosystem  research  can  aid  maintenance  of  a  balance  of  forest  habitats  if  it  con- 
centrates equal  effort  on  all  structures,  patterns,  processes,  and  species — rather 
than  the  most  charismatic  ones  such  as  old  growth  forests. 

Other  research  areas  necessary  for  effective  ecosystem  management  have  not  been 
as  well  funded  recently  (e.g.,  Figure  6;  Oliver  1989). 

Ecosystems  (landscape)  management  research:  Relatively  little  funding  and 
subsequent  work  has  been  done  on  organizing  and  managing  stands  on  a  landscape 
so  they  wUl  maintain  balances  of  structures  and  habitats.  Areas  of  needed  research 
include: 

1.  Landscape  management  information  tools  which  integrate  satellite  images,  in- 
ventories. Geographic  Information  Systems,  computer  forest  projection  models,  and 
sUvicultural  decision  keys; 

2.  Adaptive  management  techniques  which  allow  rapid  development  and  incorpo- 
ration of^new  knowledge  without  waiting  for  forests  to  grow; 

3.  Social,  economic,  and  policy  research. 

SUvicultural  operations  and  equipment  research:  Relatively  little  has  been 
done  in  R&D  to  develop  tools  and  techniques  which  can  efficiently  manage  the  for- 
ests for  the  desired  structures.  Such  tools  include  equipment  for  thinning,  pruning, 
and  harvesting;  tools  for  creating  hollow  snags;  aerial  logging  systems  for  avoiding 
roads;  efficient  ways  to  control  wildfires  ana  manage  prescribed  fires;  and  others. 

Forest  commodity  research:  Costs  of  managing  forests  for  biodiversity  are  re- 
duced where  biodiversity  is  combined  with  producing  commodities  to  help  pay  man- 
agement costs  (Figure  4  and  Table  1).  Public  landowners  will  maintain  each  struc- 
ture at  less  cost  (or  more  benefits)  as  more  valuable  commodities  are  obtained  from 
that  structure.  Research  into  commodities  which  increases  their  ease  of  manage- 
ment or  usefulness  (and  value)  to  society  will  reduce  the  cost  (and  increase  the  in- 
centives) for  a  landowner  to  grow  forests  for  many  ecological  values. 

For  example,  if  high  quality  wood  (Figures  4  &  5)  becomes  more  valuable  through 
R&D  which  expands  its  uses,  there  are  more  incentives  to  thin  stands  to  create  the 
understory  reinitiation  and  old  growth  structural  features  rather  than  clearcut  trees 
while  still  small  and  of  low  quality  in  the  stem  exclusion'  structure.  (This  higher 
quality  wood  is  also  an  environmentally  valuable  substitute  for  more  polluting  steel, 
aluminum,  brick,  concrete,  and  plastic  [Kershaw  et  al.  1993].) 

Achieving  ecosystem  management  on  non-Federal  lands:  It  may  be  appro- 
priate to  consider  ways  to  encourage  similar  management  on  non-Federal  lands  at 
the  same  time  as  on  Federal  lands,  since  most  species  do  not  understand  human- 
imposed  property  boundaries.  Management  on  non-Federal  lands  can  be  done  with 
far  less  harm  to  the  economy  and  the  public  treasury  and  with  far  more  benefits 
through  appropriately  planned  incentives  than  through  regulations.  At  present, 
however,  the  forest  practice  boards  responsible  for  forest  practices  on  private  lands 
are  not  empowered  to  give  incentives — only  to  regulate.  It  will  require  an  adjust- 
ment within  and  among  agencies  to  allow  incentives  to  be  effective. 
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TABLE  1— EFFECT  OF  TRADITIONAL  COMMODITY  MANAGEMENT  OF 
FORESTS  AND  TWO  INTERPRETATIONS  OF  ECOSYSTEM  MANAGE- 
MENT ON  VARIOUS  VALUES. 

Management  Process 
Commodity  Steady  State  Constant  Change 

Values: 

Biodiversity  1  ?  ? 

Global  Environ- 
ment    2  1  3 

Low  Public  Cost  3  1  2 

Employment 2  1  3 

NOTE:  Ranking:  "1"  provides  lowest  positive  benefit  and  "3"  provides  highest  positive  benefit. 

"?" — If  the  steady  state  theory  Is  accepted,  this  process  would  rank  highest  (3)  and  constant  change"  would  rank 
second  (2).  If  the  constant  change  theory  Is  accepted,  this  process  would  rank  highest  (3)  and  steady  state  would 
rank  second  (2). 
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Figure   1.      Our   scientific  concepts   of   how   forest   ecosystems 
behave   have   changed   dramatically   over   the   past    few   years, 
from   one   of    "natural    eguilibrium" ,    "human    intervention    is 
bad",    and    "balance   of    nature",    to    "constant   disturbance   and 
fluctuation."      Many   of   our   ecological    concepts   and 
management   approaches   are   based   on   the   old   way   of    thinking. 

THE   NEW   YORK   TIMES 
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New  Eye  on  Nature: 
The  Real  Constant 
Is  Eternal  Turmoil 


< 


The  'balance'  theory 
may  be  more  poetry 
than  science. 

By  WILLIAM  K.  STEVENS 


In  a  revision  that  has  farf*?3chitn 
implicaiions  lor  the  wav  humans  see 
(he  natural  world  and  their  role  m  ii. 
manv  scientists  are  forsaking  one  ol 
the  most  deeply  embedded  concepts 
of  ecology    ihe  balance  ol  nature 

Ecoloaisis  have  (raUiiionallv  oper- 
ated on  the  assumption  that  (he  nor- 
mal rondition  ol  nature  is  a  <;taie  ol 
equilibrium,  in  which  nrRantsms 
compete  and  coexist  in  an  ecoioercal 
system  whose  workines  are  csseniial- 
ly  stahie  Predators  and  prev  — 
moose  Tnd  wolves  or  cticetahs  and 
gar.clles.  (or  instance  —  are  supp<ised 
to  remain  m  c^scnuallv  st.itic  oal- 
ance  Anchovtes  and  salmon  reach  a 
maximum  population  that  can  be  sus- 
tained bv  ihcir  oceanic  environment 
and  remain  at  that  levl.  A  forest 
grows  to  a  beautiful,  mature  climax 
siaite  that  becomes  its  naturally 
permanent  condition 

This  concept  of  natural  e<iuilihrium 
lon^  ruled  ecological  researcn  and 
governed  the  management  ol  such 
natural  resources  as  forests  and  ti«h- 
enes.  It  led  to  the  doctrine,  popular 
amnne  conservationists,  that  nature 
knows  best  and  that  human  interven- 
tion in  It  IS  had  bv  definition. 

:;o-  ^..  jCK«..i.i:a;iw;»  of  e..iicr.:e 
has  fcraditallv  led  manv  ecolnitiMs  (o 
ahandon  'he  roncept  or  declnre  it 
Irrelevant  and  others  to  alter  ii  dras- 
ticallv  Ihev  sov  that  nature  is  actu- 
ally in  a  cnnimume  state  of  'Ji^iur- 
bance  and  fluctuation  Chanee  and 
turmoil,  more  ihan  constancy  and 
balance,  is  the  rule.  A-;  a  conse- 
quence, sav  manv  leaders  in  the  field, 
textbooks  will  have  to  be  rpwruien 
and  strategies  of  conservation  and 
resource  manaKemeni  will  have  to  be 
rethousnt 

The  balance -of  nature  concept 
"makes  nice  poetrv.  but  il  s  not  such 
great  science.  *  ^atd  Dr  Steward 
r  A.  Pickett,  a  plant  erologisi  at  the 
institute  o(  Ecosystem  Siudirs  n(  the 
New  York  Botanical  Garden  at  Mill- 
brook.  N  Y  He  was  a  co^rganirer  ol 
Q  svmposium  ih.ii  explored  xttf  mat- 
ter yesterrtav  in  Snowbird.  Utah,  at 
the  annual  meenng  of  the  Kioiomcal 
Society  oi  America,  the  nation  s  pre- 
mier organtzaiion  of  ecological  scien- 
tists. 

While  the  snift  m  ihinkiite  lias  not 
yet  produced  a  cnherenf  new  irifHirv 
lo  replace  the  old  of>e    Or    fNrkei* 


Changing  View 
Of  Nature 


Time  -* 


In  the  past,  ecoiogists 
assumed  thai  nature 
ur>disluftied  was  a  constant 
state  10  which  ecosystems 
and  poouiaiions  of  animals 
would  return  alter 
disturbances  like  iires. 


UndisturOed  nature 
vanes  oeiween 
some  limits 


Dltturbvtee 
I      ch«nge« 
t      th«fuujra 


Time  -• 
Many  scientists  now  believe 
this  model  to  be  incorrect. 
Pooolations  and  ecosvstems. 
they  say.  always  vary  wnhm 
some  bourxJanes  and  thoie  is 
no  "pertecf  state  to  wnich 
their  numbers  and  growth  will 
return  if  they  are  disturbed. 

Sounm  Onni^9  6omm 


characterises  whai  is  gnine  on  as  a 
maior  revision  of  mie  uf  ttm  hasic 
assumptions  of  linw  the  natural  world 
works  ■  The  dpveioping  cnnvirtion 
ihat  nature  ts  ruled  more  bv  fitix  and 
disturbance  i<;  becoming  ihe  domi- 
nant Idea  he  ^aid- 
There  will  alwavs  he  people  »bo 
will  cling  to  oiil  ideas.  <iid  Or  Si- 
mon A  levin  a  (.orncll  llinversiiy 
ecologi^t  who  1^  Ihe  incnmme  presi- 
dent of  ilie  Fcniogical  Society  But 
certainly  ttie  center  ol  mas^  of  ihink* 
Ing"  amons  f*coloeisis.  h**  saiU  has 
shifted  ;»wav  trom  equilibrium  and 
toward  Ihe  lliiciuaiiiig  njiiiir  ul  nat- 
ural svstem^  Siiine  s<  letinsi^  now 
f  nnlinif^rlon  I'mc  "ri 
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New  View  of  the  Balance  of  Nature 
Finds  the  Real  Constant  Is  Turmoil 


^ F''<^J^'^a  mi,\ 


(ontifWftlF'O't  Pofff  0) 

lav  ihxi  CYOtnficil  rommuniltes  ol 
plant)  end  tnimals  «r«  tnn«rmilv 
unsiaDtr  lar|tplv  beraus*  of  KliCKvn 
cr«i«r  dm<re«ce5  tn  brrtavtor  tmont 
communnies  and  tndlvKkicls  m  ihrm 
A  Miprf-atjtrestivf  wotfpark  Katlrr 
lof  *umpt«  c--»n  ireaily  tncreaw  «hr 
pack  3  huminii  eOictrnrv  and  iV tiani 
)i/e  ittr  f^'tnvsifni  —  |usi  as  I'tr  dram 
ol  a  oack  l«adrr  ran  pronwMC  insiaOil- 
liy  by  f  aus<n«  the  pack  lo  di^prtv 

Rill  rvrn  t(  fOtluaKAl  CommuniiK~« 
tto  dKptay  «Hne  w>n  ol  mirrnal  rQ<ii- 
Kbrium  manv  tctemtsis  brllrv«.  r-v 
(rinal  disiurbanm  like  rlimaitc 
chan||«.  >«ar-io-yr«r  vanaiKMis  •« 
wvnther  fMiiivnts.  Ilrei.  wrndsiormt. 
hurricanes  and  disrate  srhtum.  if 
ever,  live  the  cnmmunitie*  a  rhftnre 
to  teitlc  Into  a  «•!>*«  siaie  In  this 
vir«  itvr  climax  fore«i  the  nraily 
sytnmcirKal  preOaior-prry  r«'inti<in' 
ship  and  (he  bumper  (ish  population 
become  transient  condilMns  ai  best 
even  in  ihe  ac»enre  nl  human  tnier 
vr>niMn 

SctendMn  are  tindint  this  (o  h»  inie 
on  many  vates  of  time  and  space. 
from  Uie  ulacial  artd  iMMl  to  the 
seasonal  and  oral  and  in  r«aris  n*  ihe 
»o»td  lonfi  c  *»«K»ered  the  rmni  pris- 
tine and  «ia''te  dkr  the  iror>Kal  fam 
forests  of  &r«iih  and  Central  Amenra 
tor  irutanrr.  or  the  rtorih  wonds  of 
Canada     end     the     nnnhem     Uniiml 

Stat*"* 

In  iht*  nniurai  IniMlsrape  rhrrt*  n 
aimosi  «Ni  •  Ml  iiin^iMitrf  oi^rr  rnii  iniiJ 
wtiere  v>meilitr»t  isn  t  rh.in«in|t  ttte 
iV^eni  utid  IH  GeorteL  Jacul>son 
Jr.  v  hu  as  y  n3>eoe«-olotiat  at  ihe 
University  of  Maine.  liudM-t  ecoloti- 
cal  rhantr  as  il  is  revealed  in  ancient 
se^irrtents  artd  rocks  Ar»d  while  there 
n-.ay  be  a  irndmcy  toward  a  stable 
equillhrhim.  he  s^id  '  ll  s  never  al- 
lowed tn  %r\  (here,  so  we  might  as 
well  not  eipect  It  to  eini   ' 

In  this  devetaifMnit  new  perspective 
humans  are  emeftin«  as  |usi  one  of 
many  lources  of  ecoloCK-al  distur- 
bance ihai  keet*  n.iiure  in  a  perpemal 
state  ol  uptnar  llif  quemion  of 
whether  humans  MM«jld  MiervrT>e  in 

ns(ur«l   nrac»<«<H   t«   mnra     ai^ftlnci^if 

sa*  Mnce  humans  ar>d  their  neir 
human  artresiors  have  hr**n  doint  ^o 
lor  eoiis  and  '>•  ol<«Kal  sv«icms 
around  Ihe  wnrid  hear  their  irwJelihle 
I  m  prim 

rhe  Supposedly  prisnne  rain  for 
esit  of  I  aim  Ammra  lor  in^iarK-e 
owe  lome  of  I'leir  rhararier  tc  tfve 
Inierveniirwt  nf  humans  who  planted 
and  iransplanird  ir*"*^  nod  oiher 
planit  ihrougrKwi  Ihe  (uncle  And  the 
iunpo»*dlv  unspotted  Seren«eti  plain 
of  Alrira  some  r<olncisi«  are  ron 
vinced  owes  lis  iremerMlous  .ibun 
danre  ol  trn7int  animals  .ii  leao 
parity  to  human  «et  llres  that  rre*ieO 
savanna  h.ibiiiiM 

The  real  nue«ik*n  r^olucists  ssv  is 
•hirh  son  of  human  inierveniions 
should  be  promrjted  and  which  op- 
posed 

One  of  the  hitresi  human  iniervei' 
IMMS  Slime  shv,  m  i.ikini  pluce  now 
as  people  pour  heat  trappint  rhrmi- 
cats,  mainly  caibon  dtoiide.  into  the 
aifTKnphere  Manv  rllmaioloeisii  e« 
prct  thai  ihls  will  cause  the  Knrih  * 
climate  to  warm  5i|tniltcanilv.  caus 
Inf  especinltv  widespread  ecototiral 
dislocaiion 

The  temperature  of  if*e  earth  hjs 
Ihllied  up  and  down  many  times  in 
past  eons  e^oiotists  point  mit  and 
ecosystems  have  always  adiusied 
Bui  ihis  human  inier-veniion,  scien- 
tists say  threatens  tn  force  in  a 
ceniutv  or  less  va^t  climatic  b»mJ 
ecokuKai  rhant<rs  (hat  have  usuailv 
taken  millennia  Ecolnaists  leir  ihai 
rhis  time  ecosystems  will  not  adiusi 
fapidfy  enouah  lo  stave  off  raiasiro 
f>(te  lor  manv  species 

Moreover  ^oine  »Yolo«lsis  «.tv 
peiH>ie  ate  elimimnna  soirte  ol  t^e 
dt-ersity  of  hahii.'ft  —  mnti  ifierelore 
of  aperies  —  ih«i  other  nniural  fli* 
rupitnns  rrente  and  promote  *e 
ihrenteii  ihni  vnrinhllllv  hri  «use  we 
w^ni  10  maiintc  evervihini  like  c»)ni. 
HekJs  «.Tid  Dr  Julie  LH-nslnw  a 
imtHcal  erolocist  at  Iular»e  Universi. 
ly  Ihere  IS  Uie  satd  a  wnoiec.imp 
of  us  opfKned  to  thts  "horrible  ho- 
moaenittnR   ' 


A  Dllllcutty 

Posing  a  Question: 
What  Is  Natural? 

The  iww  vtew  of  future  pnse*  Olftl 
cuHtes  frw  cimaervationistt  ar>d  envi 
ronmerHnllsts  wtwi  wnm  in  preserve 
(hin«)  in  their  natural  cnrtdltlon   sri- 


enit«i«  «3v  <inre  ihr  qiie^tmi  ifw 
hri  nme^  II  f  liancc  it  rimsi^ini  •litt 
,\  ilie  n.iturtt  snte  ' 

Ah.il  lui  inM.iMM-  IS  ilT  it.iHit  il 
rondiiion  of  lite  AiliroiHlAt  k*  witi-ie  .i 
spiriiru  jriumedi  ><  e-«nt  -m  .iIhhh 
*lie<rter  TMitth  I'<li  Ilk*"  sn-lirrs 
ihiners  nod  i  Imhs  <h<Mild  lie  kill'*'! 
jnd  lemiivr-d  Imni  *noie  p>>iid«  »0 
mshe  Kf^v  ;••*  ii>»ui  r.-.^.ie  («i  -hic 
ii.le  ol  Ihe  steiiinrtii  •  iiint  a  ■*'  nr 
(xiitcy  ih.it  I  ims  in  p^ipeiM.iir  n.iiu 
ral  SQuaiic  "cosysiems  in  the  nie.i 
lav  iliii  lite  tiHiait  llsli  irpres»-ni  ilir 
niiiiial  I  •■<>•  liiliM  .iinJ  ih.ii  ll»T-  iHMtils 
vlinukl  Iv  piesri  v<^|  in  ihai  <  •*i<liiHNt 
Others  sav  thai  at  least  some  irmch 
li<.h  ore  descertdant*  i>f  liiulisli 
brouchi  tn  bv  hum.ins  and  ih.si  Miev 
have  rrowfted  out  irmM  ih^i  fhittr 
ithed  there  earner 

Is  either  of  (heac  aliemaiiye  condi 
Mont  the  natural  staie>  iir  is  the 
natural  state  the  way  the  Adiron 
dacks  were  when  Europeans  fir^i  ar 
rived?  Or  for  that  matter  (he  way 
Ihey  were  in  the  millennia  wr>en  the 
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Figure  2A  (after  Oliver  1992t) .   Forest  structures  change 
after  natural  and  hunan  disturbances,  as  shown  here 
sinplistically  (after  Oliver  1981) . 

2B.   Different  plant  and  aninal  species  are  found  in  each 
structure,  but  all  structures  are  necessary  within  a  forest 
area  to  maintain  biodiversity.   (Vertical  axis  =  number  of 
raamnal  species;   after  Franklin  et  al.  1986). 

2C.   The  structures  change  with  age  (shown  here 
schematically  for  western  Washington);   however,  the  time 
before  each  structure  was  reached  following  a  natural 
disturbance  varied  greatly. 
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Figured.   A  targeted  variety  stand  structures  (Fig.  3C) 
could  be  maintained  in  a  dynamic  balance  across  a  landscape 
unit  through  silvicultural  operations.   The  size  of  the 
landscape  unit  and  each  stand  would  be  determined  by 
scientists  and  professionals  based  on  ecological, 
geomorphologic,  and  climatic  processes  as  well  as  logistic 
considerations.   Target  spatial  distributions  of  structures 
would  also  be  defined  by  scientists. 
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Figure   4.   By  maintaining  a  diversity  of  habitats  across 
the  landscape  through  silvicultural  manipulations,  many 
values  can  be  obtained  from  the  forest.   These  diverse 
values  can  increase  rural  jobs  and  wellbeing.   A  variety  of 
incentives/regulations/approaches  are  needed  to  encourage 
the  landowner  to  create  and  maintain  these  structures  across 
a  landscape. 
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Figure  :>  .      Thinning  can  increase  amount  of  wood  available 
at  present  and  can  increase  future  wood  quality,  creating 
TTiore  present  jobs  in  thinning  operations  and  future  jobs  in 
secondary  manufacture  of  high  quality  products.   If  thinning 
is  not  done,  relatively  low  quality  products  for  low  value 
uses  are  grown. 

-2. 
If  the  young  stands  (Figure  >?)  are  thinned  before  they 
grow  old,  small  logs  with  wide  rings  and  primarily  juVenilo 
(low  strength)  wood  (A)  will  be  removed  in  the  thinnings  and 
the  remaining  trees  will  grow  large  (B)  .   If  the  plantations 
are  not  thinned,  small  diameter  logs  (C)  with  little  mature 
wood  outside  the  juvenile  core  will  be  the  primary  product 
of  the  overcrowded  stands.   Promotion  of  thinning  and 
pruning  will  increase  a  diversity  of  habitats  (Figure  1)  and 
ensure  high  quality,  large  diameter  logs  in  the  future. 
(Hatched  areas  represent  juvenile  wood.) 


-I' 


1986    RESEARCH    BUDCJETS 


MILLIONS  OF  DOLLARS 


as 
O 


45 


60 


Biotic      Sysle 
&    Resources 


!m^ 


^  U.S.F.S. 

Grants 

^Mclntire/ 
Stennis 


<  Cooperatives 


Figure  ^   Many  traditional  sources  of  funding  for  forestry 
research--U. S.Forest  Service.  Mclntire-Stennis 
funds.  Cooperauves--are  not  large  compared  to  Na 
tional  Science  Foundauon  funding  in  related  fields 


67 

POSITION  STATEMENT  OF  PARTICIPATING  SCIENTISTS  ON 
THE  REPORT  OF  THE  SCIENTIFIC  ROUNDTABLE 

ISSUES  OF  BIOLOGICAL  DIVERSITY  IN  THE  CHEQUAMEGON 
AND  NICOLET  NATIONAL  FORESTS 

A  group  of  22  scientists  met  at  the  direction  of  the  Chief  of  the  United  States  For- 
est Service  at  Rhinelander,  Wisconsin  on  September  20-23,  1992  to  discuss  how  to 
protect  or  enhance  biological  diversity  on  tne  two  national  forests  in  Wisconsin. 
These  22  scientists,  including  the  three  co-chairs,  represented  a  true  multidisci- 
plinary  group  whose  expertise  ranged  from  forest,  wildlife,  and  aquatic  ecology,  to 
genetics  and  palynology.  The  charge  to  us  was  to  define  the  current  level  of  under- 
standing of  biodiversity,  and  given  that  limited  knowledge,  provide  recommenda- 
tions that  would  protect  and/or  enhance  diversity  until  research  fiither  defines  risk 
and  threats  to  diversity. 

Given  the  political  and  widely  varying  scientific  interpretations  of  biodiversity, 
there  was  an  astonishing  degree  of  consensus  among  the  22  scientists.  As  would  be 
expected,  however,  there  remain  diverging  opinions  among  the  scientists  over  the 
exact  type  and  severity  of  the  risks  and  threats  to  diversity:  "While  most  scientists 
at  the  Roundtable  quickly  agreed  on  the  general  nature  and  significance  of  threats 
to  diversity,  aU  admitted  that  we  face  considerable  uncertainty  regarding  the  full 
extent  to  which  various  elements  of  diversity  are  threatened,  the  scales  at  which 
these  threats  operate  and  the  exact  mechanisms  through  which  they  operate.  Con- 
sequently, protection  of  biodiversity  should  be  approached  through  an  aciaptive  man- 
agement process."*  In  other  words,  the  group  decided  to  take  a  conservative, 
theoretical  approach  even  though  direct  evidence  of  major  threats  to  diversity  was 
lacking. 

It  was  not  our  charge  to  analyze,  nor  does  the  report  address,  the  adequacy  of 

¥ast  and  current  management  practices  in  protecting  and  enhancing  biodiversity, 
his  report  is  neither  a  condemnation  nor  an  approvalof  past  management.  Rather, 
it  looks  to  the  future.  Certainly,  the  rapid  recovery  of  the  Nicolet  and  Chequamegon 
forests  from  the  massive  fires  and  timber  exploitation  of  100  years  ago  at  least  par- 
tially demonstrates  their  resiliency  to  disturbance.  It  was  the  existing  good  health 
of  the  forest  that  allowed  us  to  make  adaptive  management  recommendations  that, 
we  hope,  will  have  minimum  impact  on  current  operations.  The  second  rountable 
focused  on  the  socio-economic  impacts  of  these  recommendations. 

It  is  extremely  difBcult  to  make  specific  management  recommendations  based  on 
the  unproven  theories  that  surround  biodiversity.  For  instance,  the  need  for  reserves 
and  corridors  to  mitigate  the  negative  effects  of  fragmentation  on  the  movement  of 
species  and  genetic  populations  within  and  between  ecosystems  is  certainly  scientif- 
ically plausible,  but  has  not  been  demonstrated  for  northern  Wisconsin's  forests.  It 
is  witnin  this  uncertainty  that  we  made  our  conservative,  yet  proactive  rec- 
ommendations. 

The  discussion  at  the  conclusion  of  the  3-day  roundtable  revealed  a  consensus 
that  diversity  could  be  best  protected  and  even  enhanced  by  using  proven  forest 
management  practices,  incluaing  harvesting.  Even  so,  the  scientists  struggled  to 
find  balance  when  so  little  is  known:  "*  *  *  while  it  is  relatively  straightforward 
to  anticipate  how  changes  in  management  might  successfully  ameliorate  other 
threats."  Also,  "  *  *  *  in  the  presence  of  scientifically  plausible,  but  unproved,  dele- 
terious impacts,  debates  have  emerged  over  what  risks  should  be  accepted  while  we 
postpone  some  options  and  modify  others  awaiting  more  concrete  information  over 
which  interim  decisions  are  most  appropriate."' 

Because  of  the  uncertainties  involved,  the  recommendations  provided  in  the  report 
are  guidelines  for  how  existing  practices  should  be  modified  or  redirected  in  a  man- 
ner to  ensure  protection  of  diversity  while  research  provides  further  definition  of 
any  serious  threats.  While  the  report  recommends  concrete  actions — such  as  con- 
ducting a  gap  analysis — most  recommendations  are  guidelines  and  should  not  be 
considered  absolute  mandates  to  apply  on  every  acre:  *  *  *  in  some  cases,  the  rec- 
ommendations may  not  be  viewed  as  appropriate  or  feasible."  ^  For  instance,  the 
large  expanses  of  even-aged  northern  hardwoods  within  the  two  forests  provide  op- 
portunity to  aggregate  stands  into  larger  units  when  harvested.  They  also  provioe 


•«Crow,  Thomas,  Alan  Haney,  and  Donald  Waller.  1993.  "Report  on  the  Scientific  Roundtable 
on  Biolc^cal  Diversity  convened  by  the  Chequam^on  and  Nicolet  National  Forests."  Submitted 
to  Michael  Hathaway,  Nicolet  National  Forest,  and  Jack  Troyer,  Chequam^on  National  Forest. 
July  4,  1993,  page  15. 

8  Crow,  Thomas,  et  al.  1992.  Report  to  the  United  SUtes  Forest  Service,  pp.  20-21. 

^Ibid,  page  54. 
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excellent  opportunities  to  enhance  vertical  structure  by  creating  small  gaps  in  the 
canopy  to  permit  regeneration  to  occur.  This  should  be  done  where  it  makes  sense 
to  do  so.  On  the  other  hand,  those  recommendations  concerning  global  warming  are 
cautionary  in  nature  and  focus  on  the  protocols  for  monitoring  to  provide  advance 
warning  of  problems  should  global  warming  occur.  This,  in  spite  of  the  realization 
stated  in  the  report  "that  global  warming  may  prove  to  be  less  of  a  threat  than  was 
believed  only  a  year  ago."7 

Even  in  the  face  of  uncertainty,  we  must  always  look  to  the  future.  Although  final 
answers  cannot  be  found  in  this  report,  all  of  us  recognized  the  importance  of  bio- 
logical diversity  and  the  report  reflects  that  importance.  Final  answers  must  wait 
on  future  research  to  proviae  clarification  of  risks  and  opportunity  for  maintaining 
and  enhancing  diversity.  Some  questions  may  never  be  answered.  On  these  things, 
we  were  all  in  agreement.  The  notable  fact  of  this  report  resides  not  in  uncertainties 
and  differences  of  opinion  among  the  scientists  on  how  indecisive  or  strident  the  rec- 
ommendations should  be.  Rather,  in  the  face  of  uncertainties  and  controversy,  the 
participating  scientists  took  a  conservative,  yet  proactive  approach  to  defining  those 
recommendations  and  guidelines  that  would  maintain  or  even  enhance  diversity 
while  still  accommodating  those  that  use  and  depend  upon  the  two  forests.  This  is 
truly  the  hallmark  of  the  roundtable  and  its  report. 

Ecosystem  Management:  A  New  Approach  to  Federal  Forest 
Management  and  Planning 

American  Forest  &  Paper  Resources  Board,  November  5,  1993 

ecosystem  management 

After  more  than  15  years  of  forest  planning  mandated  by  the  National  Forest 
Management  Act  of  1976  (NFMA),  the  level  of  public  conflict  surrounding  many  na- 
tional forest  management  issues  has  increased  to  the  point  that  reasonable  solutions 
no  longer  seem  possible.  Some  national  forests  have  yet  to  complete  a  formal  plan. 
In  response  to  tiiis  challenge,  the  Forest  Service  has  adopted  ecosystem  manage- 
ment as  its  new  policy  for  managing  national  forest  lands.  Similarly,  the  Bureau 
of  Land  Management  has  adopted  an  ecosystem  management  approach  for  its  lands. 
Management  planning  for  BLM  is  guided  by  the  Federal  Land  Policy  and  Manage- 
ment Act  of  1976  (FLPMA). 

This  paper  outlines  AFPA's  recommendations  based  on  our  assessment  that  eco- 
system management,  properly  defined  and  applied,  offers  new  opportunities  to  re- 
duce the  public  conflict  that  has  nearly  halted  management  activities  on  many  Fed- 
eral lands.  In  addition,  managing  ecosystems  provides  a  better  way  for  Federal 
agencies  to  manage  lands  to  meet  the  various  public  goals  and  objectives.  The  forest 
industry  must  now  work  with  the  Forest  Service,  the  BLM,  other  agencies  and  in- 
terest groups  to  design  a  workable  approach  to  ecosystem  management  before  the 
critical  elements  become  cast  in  stone. 

DEFINITION 

The  task  group  examined  a  number  of  definitions  of  the  term  "ecosystem  manage- 
ment," found  none  of  them  entirely  acceptable,  and  developed  one  of  its  own.  We 
recommend  the  following  definition  as  a  philosophical  basis  for  the  forest  industry's 
work  on  the  ecosystem  management  issue: 

Ecosystem  management  is  a  resource   management  system  designed  to 
maintain  or  enhance  ecosystem  health  and  productivity  while  producing  es- 
sential commodities  and  other  values  to  meet  human  needs  and  desires 
within  the  limits  of  socially,  biologically,  and  economically  acceptable  risk.^ 
In  other  words,  ecosystem  management  means  implementation  of  a  range  of 
forestry  practices  designed  to  provide  positive  benefits  to  all  renewable  natural  re- 
sources and  to  the  people  who  use  them. 

KEY  PRINCIPLES 

The  above  definition  incorporates  the  following  essential  principles: 
1.  Human  beings  and  their  activities  are  an  integral  part  of  ecosystems.  Eco- 
system management  must  consider  the  full  range  of  human  needs. 


7  Ibid,  page  21. 

8 Planners  must  recognize  that  there  is  risk  in  doing  nothing. 
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2.  Healthy  ecosystems  are  essential  to  the  health  and  sustainability  of  human 
societies  and  the  quality  of  human  life.  Human  activities  (as  well  as  decisions  not 
to  act)  must  maintain  or  enhance  long-term  ecosystem  health. 

3.  Forest  ecosystems  are  dynamic,  resilient,  and  subject  to  a  variety  of  ongoing 
disturbances.  They  cannot  be  preserved  in  a  static  condition. 

4.  Active  resource  management  is  an  important  and  often  essential  component  of 
ecosystem  management  ana  the  conservation  of  biodiversity. 

5.  Ecosystems  are  adaptable  to  change.  A  wide  range  of  biologically  sound  man- 
agement options  exists.  Identifying  the  best  option  is  both  a  social  and  biological 
issue. 

6.  It  is  not  possible  to  predict  with  coniplete  precision  the  outcome  of  mana^- 
ment  decisions  within  a  given  ecosystem.  Proper  use  of  adaptive  management,  m- 
cluding  proven  silvicultural  practices,  will  help  to  limit  risk.s  A  coordinated  program 
of  research  and  monitoring,  which  builds  on  existing  knowledge,  is  necessary  to  de- 
velop sound  adaptive  management  strategies. 

IMPLEMENTATION 

A  national  ecosystem  management  policy  for  Federal  lands  must  recognize  the 
diversity  of  ecological,  social,  and  economic  conditions  within  and  between  various 
regions  of  the  country.  It  also  must  provide  flexibility  for  local  forest  managers  to 
design  on-the-ground  management  programs  appropriate  for  each  region's  unique 
ecological,  social,  and  economic  needs.  Legislation,  regulations,  or  national  policy  di- 
rection developed  to  implement  ecosystem  management  should  provide  broad  guid- 
ing principles,  without  tightly  defining  how  these  principles  will  be  applied  at  the 
local  forest  level. 

In  addition,  ecosystem  management  must  Include  the  following  elements  to  en- 
sure effective  implementation: 

1.  Ecosystem  management  strategies  must  be  technically,  economically,  politi- 
cally, and  socially  sound.  Successful  implementation  will  require  broad  public  ac- 
ceptance and  support. 

2.  Ecosystem  management  must  not  mean  abandoning  the  principles  of  national 
forest  or  BLM  management  established  by  Congress.io  The  Forest  Service  and  other 
Federal  land  management  agencies  should  strive  to  sustain  healthy  ecosystems  and 
produce  goods,  services,  ana  amenities  as  mandated  by  NFMA,  FLPMA  and  other 
guiding  statutes. 

3.  Within  the  context  of  these  principles,  the  emphasis  of  forest  planning  should 
shift  from  defining  commodity  output  targets,  land  allocations,  and  management 
constraints  to  defining  the  forest  conditions  needed  to  meet  ecosystem  management 
goals  and  objectives,  including  economic  and  social  needs.  The  Forest  Service  must 
establish  these  Desired  Forest  Conditions  through  the  forest  planning  process,  with 
full  public  participation.  The  agency  must  identify  the  resulting  outputs  to  assure 
that  predictable  and  sustainable  levels  will  be  achieved. 

4.  The  Desired  Forest  Condition  may  vary  by  region  and  by  national  forest.  The 
Forest  Service  should  define  the  Desired  Forest  Condition  specifically  in  each  forest 
plan,  and  generally  at  the  national  and  regional  levels. 

The  Desired  Forest  Condition  describes  a  dynamic  ecosystem  condition,  selected 
for  a  planning  unit,  which  can  be  developed  and  maintained  over  the  long  term  to: 

a.  provide  a  range  of  serai  stages  and  natural  vegetation  tjrpes  and  structures 
across  the  landscape  that  will  meet  the  needs  of  the  known  species  existing  within 
the  ecosystem; 

b.  minimize  the  risk  of  occurrence  of  catastrophic  levels  of  destructive  natural 
agents,  including  insect  epidemics  or  uncontrolled  wild  fire; 

c.  maintain  the  health  and  vigor  of  the  forest  cover  at  a  level  that  will  allow  it 
the  maximum  opportunity  to  repel  the  effects  of  natural  disasters,  recognizing  that 
a  certain  level  of  dead/down  wood  is  essential  in  a  healthy  forest  ecosystem;  and 

d.  ensure  the  economic  health  and  vigor  of  local  communities,  which  are,  in  turn, 
necessary  to  sustain  the  ecosystem. 

5.  Ecosystem  managers  should  understand  the  elements  of  forest  structure 
which  existed  during  pre-European  settlement  times,  to  the  extent  that  those  condi- 


BAdaptive  management  is  a  process  that:  (1)  deflnes  management  goals;  (2)  identifies  areas 
of  biological  and  management  uncertainty;  (3)  constructs  management  models  that  bracket  the 
range  of  uncertainty;  and  (4)  experiments  to  eliminate  the  worst  models  and  thereby  reduce  un- 
certainty. In  practice,  managers  take  action  based  on  the  best  available  information,  assess  the 
results,  and  use  the  resulting  information  to  constantly  refine  their  mana^ment  decisions. 

10  Principles  include:  multiple  use,  sustainability,  wilderness  preservation,  and  integrated  re- 
source planning  and  management. 
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tions  have  been  studied  and  described  in  research  notes,  publications,  or  other  lit- 
erature. Understanding  past  changes  in  forest  structure  will  enable  forest  managers 
to  better  predict  opportunities  to  achieve  the  selected  Desired  Forest  Condition  for 
a  national  forest  or  BLM  planning  area.  However,  understanding  of  pre-European 
settlement  conditions  does  not  imply  that  restoration  of  certain  conditions  should  be 
an  objective. 

6.  On-the-ground  management  should  focus  on  practices  designed  to  achieve  and 
maintain  the  Desired  Forest  Condition.  Some  of  these  practices  will  produce  predict- 
able levels  of  resource  outputs.  While  output  tareets  will  not  drive  tne  management 
process,  forest  managers  must  be  accountable  for  achieving  the  desired  conditions 
and  resulting  predicted  outputs. 

7.  Ecosystem  management  must  be  applied  across  the  entire  national  forest  and 
BLM  landscape.  It  must  not  be  limited  to  those  lands  designated  as  suitable 
timberlands  in  the  current  forest  plans,  for  example.  Management  activities  must 
maintain,  enhance  and.  where  necessary,  restore  tne  health  and  long-term  produc- 
tivity of  the  entire  Feaeral  land  ecosystem.  Activities  must  be  consistent  with  the 
legislative  authority  for  agency  lands. 

8.  Inflexible  land  allocations  and  inviolable  standards  and  guidelines  are  not 
compatible  with  the  ecosystem  management  concept.  Land  managers  must  have  the 
experience  and  flexibility  to  explore  all  reasonable  options  and  design  sit-specific 
management  practices  that  most  efficiently  achieve  the  Desired  Forest  Conditions. 
Ecosystem  management  must  not  become  another  layer  of  standards  and  guidelines 
grafled  onto  the  existing  forest  plans. 

9.  The  agencies  must  implement  ecosystem  management  through  the  forest 
plans  in  full  compliance  with  applicable  laws.  New  management  direction  must  be 
developed  with  full  public  involvement,  as  mandated  by  NEPA,  for  plan  amendment, 
revision  and  implementation. 

10.  Ecosystem  managers  must  recognize  the  limitations  of  scientific  knowledge, 
accept  reasonable  risk,  and  provide  a  mechanism  for  incorporating  new  information 
as  it  becomes  available.  Adaptive  management  will  be  the  key  to  Doth  dealing  with 
risk  and  maintaining  future  management  options. 

11.  Ecosystem  management  enables  managers  to  provide  for  the  needs  of  all  spe- 
cies, without  the  need  for  separate  plans  to  protect  individual  species  within  the 
planning  area. 

12.  Ecosystem  management,  applied  on  Federal  lands,  should  recognize  the  posi- 
tive contributions  of  and  impacts  on  private  land.  Private  lands  that  are  managed 
according  to  the  forest  management  principles  adopted  by  AFPA  contribute  to  sus- 
tainable forests.  Ecosystem  management  on  Federal  lands  must  not  impose  Federal 
ecosystem  management  guidelines  on,  or  result  in  the  reduction  of,  private  land- 
owner management  options. 

IMPLICATIONS  FOR  FOREST  PLANNING  AND  MANAGEMENT 

The  Forest  Service  can  implement  ecosystem  management  within  the  framework 
of  existing  laws  and  regulations — indeed,  it  has  already  begun.  However,  a  number 
of  legislative,  regulatory,  and  administrative  changes  would,  we  believe,  make  im- 
plementation more  effective. 

PROCESS  VS.  PROCEDURES 

Federal  land  management  planning  has  been  driven  largely  by  very  specific  proce- 
dural requirements.  For  example,  the  NFMA  regulations  (drafted  bv  a  committee 
of  scientists)  established  detailed  procedural  requirements  based  on  the  assumption 
that  following  the  procedures  would  lead  to  reasonable,  scientifically  based  resolu- 
tion of  the  issues.  Unfortunately,  many  planning  problems  are  not  scientific.  In 
practice,  this  emphasis  on  detailed  procedures  focused  the  public  debate  on  whether 
or  not  the  agency  had  fully  complied  with  the  required  procedures.  This  approach 
created  numerous  opportunities  for  legal  challenges,  but  did  little  to  resolve  the 
public  debate  on  issues  that  are  primarily  social  and  political  rather  than  scientific. 
The  heavy  emphasis  on  procedures  also  led  to  a  cumbersome  planning  process  that 
took  years  to  complete  and  produced  plans  that  often  were  out  of  date  by  the  time 
they  were  finally  implemented. 

Both  society  and  our  level  of  knowledge  about  ecosystems  are  undergoing  continu- 
ous change.  These  conditions  require  flexibility  to  respond  to  evolving  issues  and 
new  information  on  a  timely  basis.  Therefore,  forest  planning  must  be  viewed  as  a 
fluid,  ongoing  process  rather  than  a  problem  to  be  solved,  a  set  of  procedures  to  be 
complied  with,  or  a  task  to  be  completed  every  10  years. 

New  regulations  or  policy  direction  developed  to  implement  ecosystem  manage- 
ment should  lead  to  a  simplified  and  flexible  planning  process.  The  process  should 
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provide  improved  opportunities  for  the  Forest  Service  and  the  public  to  work  to- 
gether to  define  concepts,  test  alternative  ecosystem  management  strategies,  mon- 
itor the  outcome,  and  make  refinements  based  on  the  results.  Ecosystem  manage- 
ment must  not  become  just  another  set  of  procedural  requirements.  Instead,  it  must 
provide  a  process  to  address  the  long-term  health  and  productivity  of  forests  across 
the  Federal  land  landscape. 

The  following  elements  of  forest  planning  and  management  processes  could  be  im- 
proved: public  participation;  agency  organization  and  budgeting;  regulatory  and  leg- 
islative framework;  and  research  and  monitoring.  Each  of  these  is  addressed  below. 

PUBLIC  PARTICIPATION 

Forest  planning  has  proven  ineffective  in  resolving  controversies  over  national  for- 
est management,  in  spite  of  efforts  through  forest  planning  to  include  the  public  in 
the  agency's  decisionmaking  process.  In  reality,  the  process  has  provided  opportuni- 
ties for  the  public  to  identify  issues  and  concerns,  conunent  on  proposed  actions, 
apply  political  pressure,  and  appeal  or  litigate  unacceptable  decisions. 

The  public  must  have  a  greater  sense  of  partnership  in  making  the  decisions  that 
wiU  affect  their  lives,  although  agency  line  oflicers  must  continue  to  make  the  final 
decisions  and  be  accountable  for  the  results.  More  efTective  use  of  public  participa- 
tion during  forest  planning  is  needed  to  ensure  greater  public  ownership  in  agency 
decisions.  This  is  essential  if  the  agency  hopes  to  get  beyond  endless  conflict  and 
public  polarization. 

Effective  implementation  of  ecosystem  management  will  require  greater  emphasis 
on  local  (bottom  up)  planning  and  an  active  partnership  between  the  agencies  and 
interested  citizens.  Small  citizens'  groups,  often  organized  by  local  citizens,  increas- 
ingly appear  to  offer  promise  for  resolving  complex  issues  at  the  landscape  scale. 
Rather  than  acting  as  facilitators,  line  officers  and  resource  managers  must  also  ac- 
tively participate  in  the  process.  They  must  not  delegate  the  role  to  resource  or 
interdisciplinary  team  staff. 

The  agencies'  Washington  and  regional  oflices  will  continue  to  play  an  important 
role  in  providing  consistent  analytical  tools  and  broad  guidance  on  global,  national, 
and  regional  issues.  However,  local  managers  must  have  maximum  flexibility  to 
work  with  local  interest  groups  to  design  programs  appropriate  for  the  unique  eco- 
logical, social,  and  economic  needs  of  each  Federal  land  unit.  Enduring  solutions 
must  be  worked  out  by  the  people  closest  to  the  land  and  those  most  affected  by 
the  issues. 

AGENCY  ORGANIZATION  AND  BUDGETING 

Effective  implementation  of  ecosystem  management  may  require  significant 
changes  in  both  the  agency  organization  and  budgeting  processes,  which  currently 
are  organized  along  functional  lines.  This  system  encourages  competition  rather 
than  cooperation  between  resource  specialists,  and  will  pose  a  significant  barrier  to 
implementation  of  ecosystem  management.  Similarly,  the  Forest  Service's  four-level 
structure  (i.e.,  Washington  office,  regional  oflices,  forests,  and  Ranger  districts)  has 
created  a  topheavy  organization,  constantly  changing  policy  direction,  escalating 
costs,  reduced  productivity,  and  high  frustration  levels  on  the  part  of  field  people. 

Ecosystem  management  will  require  highly  competent  field  managers  with  inti- 
mate knowledge  of  their  local  forests  and  communities.  Changes  may  be  needed  to 
ensure  the  agencies  organizational  structure  and  budgeting  process  will  support 
rather  than  impede  effective  decisionmaking  at  the  local  level. 

LEGISLATIVE  AND  REGULATORY  REFORM 

Implementation  of  a  workable  ecosystem  management  process  may  require  modi- 
fication of  certain  existing  legislative  and  regulatory  requirements.  For  example,  the 
Forest  Service's  regulations  requiring  viable  populations  of  all  native  vertebrate  spe- 
cies within  the  planning  area  has  focused  management  on  individual  species  rather 
than  ecosystems.  In  many  cases,  this  requirement  has  created  almost  insurmount- 
able management  problems.  Conceptually,  an  ecosystem-based  approach  to  manage- 
ment would  provide  for  the  needs  of  all  species  and  eliminate  the  need  for  separate 
plans  for  protecting  individual  species. 

Similarly,  the  current  requirement  to  identify  lands  suitable  for  timber  manage- 
ment would  be  irrelevant  under  an  ecosystem  management  system  where  lands  are 
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not  allocated  for  any  single  use."  Greater  emphasis  on  ecosystem-based  goals  and 
objectives  rather  than  resource  output  targets  would  also  change  the  process  for  de- 
termining future  timber  sale  levels  or  other  outputs.  For  example,  once  the  Desired 
Forest  Condition  is  selected,  the  vegetation  treatments  to  be  used  and  the  predicted 
resource  outputs,  based  on  'acres  treated,  would  be  determined  and  documented. 
Forests  would  monitor  the  accomplishment  of  acres  treated  to  achieve  the  Desired 
Forest  Condition.  The  agency  would  be  held  accountable  for  meeting  these  acreage 
targets  and  for  ensuring  predicted  outputs  are  achieved.  'i* 

A  comprehensive  review  of  the  pertinent  laws  and  regulations  will  be  completed. 
Legislative  and  regulatory  changes  may  be  needed  to  effectively  implement  eco- 
system management.  NFPA's  recommendations  regarding  national  forest  plan  im- 
plementation, amendment  and  revision  procedures  remain  relevant  and  should  be 
adopted  to  ensure  efficient  incorporation  of  ecosystem  management  principles  into 
amended  or  revised  land  management  plans. 

RESEARCH  AND  MONITORING 

Ecosystem  management  will  require  a  strong  scientific  basis  for  management  de- 
cisions and  strengthened  linkages  between  forest  science  and  management.  How- 
ever, an  enhanced  scientific  framework  alone  cannot  resolve  most  resource  manage- 
ment and  allocation  conflicts.  Federal  agencies  must  place  scientific  conclusions,  as- 
sumptions, parameters  and  ecosystem  needs  in  context  with  social,  economic  and  po- 
litical needs. 

Additionally,  the  agencies  must  ensure  that  the  science  used  to  support  manage- 
ment decisions  is  clearly  examined  and  presented  for  blind  peer  review  and  to  the 
public.  Land  management  planning,  project  implementation,  and  special  agency  ini- 
tiatives aU  demand  this  thorough  examination  prior  to  adoption  of  a  particular  line 
of  reasoning  and  assumptions. 

Finally,  agency  procedures  must  allow  agency  land  managers  full  flexibility  to  de- 
velop and  consider  poUcy  options  based  on  sound  science.  It  is  appropriate  to  obtain 
scientists'  comments  on  options  developed  by  line  officers  and  policymakers.  How- 
ever, scientists  must  not  have  the  responsibility  for  making  policy-level  decisions. 
In  addition,  any  scientific  panels  or  committees  organized  to  consider  specific  issues 
must  include  the  full  range  of  scientific  disciplines  and  management  expertise  nec- 
essary to  consider  properly  the  subject  under  consideration.  Such  panels  or  commit- 
tees must  operate  in  full  compliance  with  the  Federal  Advisory  Committee  Act. 

The  agencies'  immediate  priorities  should  be  to:  (1)  design  effective  monitoring 
programs,  and  (2)  synthesize  existing  research  information  into  practical  advice  that 
will  help  field  managers  understand  the  potential  consequences  of  their  manage- 
ment decisions  and  implement  adaptive  management  techniques.  New  research 
should  focus  on  the  priority  information  needs  for  effective  ecosystem  management. 
All  forest  ownership  sectors  should  be  involved  in  identifying  priority  needs  for  eco- 
system management  research. 

AGENCY  TRAINING 

To  date,  agency  land  management  planning  has  increasingly  focused  on  the  use 
of  special  land  allocations,  buffer  zones  and  other  management  constraints.  This  ap- 
proach has  effectively  downplayed  the  positive  role  vegetation  management  can  play 
in  achieving  society's  ecosystem  management  objectives  and  instead  focused  on  miti- 
gating potential  negative  effects,  and  use  plans  have  become  zoning  documents 
which  allow,  prescribe,  or  proscribe  certain  activities  on  specific  management  areas, 
without  sufficient  consideration  of  opportunities  to  achieve  management  goals  and 
objectives  across  the  entire  Federal  land  ownership. 

This  reductionist  approach  is  not  consistent  with  the  principles  of  ecosystem  man- 
agement and  could  lead  to  adoption  of  ecosystem  management  as  nothing  more  than 
a  system  of  new  standards  and  guidelines  or  a  series  of  unrelated,  project-level  eco- 
system management  activities. 


iiNFMA  requires  the  Forest  Service  to  specify  guidelines  which  "require  the  identification  of 
the  suitability  of  lands  for  resource  management."  16  U.S.C.  1604,  Sec.  6(g)  (2).  It  also  requires 
the  Secretary  to  "identify  lands  within  the  management  area  which  are  not  suited  for  timber 
production  *  *  *  [and]  except  for  salvage  sales  or  sales  necessitated  to  protect  other  multiple- 
use  values,  no  timber  harvesting  shall  occur  on  such  lands  for  a  period  of  10  years.  Lands  once 
identified  as  unsuitable  for  timber  production  shall  continue  to  be  treated  for  reforestation  pur- 
poses, particularly  with  regard  to  the  protection  of  other  multiple-use  values."  16  U.S.C.  Sec. 
6(k). 
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Effective  implementation  of  an  ecosystem-based  management  approach  will  re- 
quire a  carefully  directed  program  of  agency  training  to  ensure  broad  understand- 
ing, acceptance,  and  application  of  ecosystem  management  principles. 

PUBLIC  EDUCATION 

The  agencies  must  undertake  efforts  to  ensure  broad  public  understanding  and  ac- 
ceptance of  ecosystem  management.  Improved  public  understanding  should  lead  to 
more  effective  public  involvement  and,  hopefully,  earlier  resolution  of  public  issues 
and  concerns.  In  adopting  an  ecosystem  management  approach,  public  education 
programs  must  focus  on  the  benefits  achieved  by  management  of  the  entire  Federal 
land  base  to  achieve  the  Desired  Forest  Condition  for  the  Federal  lands. 

CONCLUSION 

The  decision  to  embrace  ecosystem  management  was  clearly  an  attempt  by  the 
Forest  Service  and  BLM  to  minimize  judicial  and  administrative  actions  that  create 
deadlock  in  the  management  of  the  national  forests  and  BLM  lands.  More  impor- 
tantly, it  recognized  the  need  for  a  better  way  to  plan  and  carry  out  management 
direction  on  these  Federal  lands. 

To  achieve  the  Desired  Forest  Condition,  forestry  practices  will  be  needed  in  some 
areas  where  none  would  occur  under  today's  "all  or  nothing"  management  concepts. 
More  acres  will  be  managed  to  achieve  integrated  management  objectives  and  main- 
tain long-term  ecosystem  health.  Such  an  approach  should  result  in  forests  that  are 
better  Ale  to  provide  a  fiiU  range  of  goods  and  services  demanded  by  today's 
society. 

An  ecosystem  management  approach  wiU  change  the  nature  of  the  forest  man- 
agement debate  and  has  significant  potential  to  reduce  public  conflict  over  the 
long  term.  The  approach  outlined  in  this  paper  provides  an  opportunity  for  in- 
terest groups  to  work  with  the  Federal  land  management  agencies  to  design  an 
effective  planning  process  for  the  national  forests  and  other  Federal  lands.  It  should 
lead  to  decisions  which  may  be  implemented  on  the  ground  and  provide  greater  cer- 
tainty for  communities  dependent  upon  the  Federal  lands  for  their  economic  and  so- 
cial well-being. 


ECOSYSTEM  MANAGEMENT  IN  THE  BLM: 
FROM  CONCEPT  TO  COMMITMENT 

INTRODUCING  A  NEW  VISION 

The  United  States  Department  of  the  Interior's  Bureau  of  Land  Management 
(BLM)  is  committed  to  safeguarding  the  ecological  sustainability  of  the  public's 
lands.  By  implementing  management  that  conserves  the  diversity  and  protects  the 
integrity  of  the  land,  BLM  will  ensure  that  present  and  future  generations  continue 
to  derive  economic,  recreational,  social,  cultural,  and  aesthetic  benefits  from  pub- 
lic lands. 

INTRODUCTION 

The  BLM  has  adopted  the  principles  of  ecosystem  management  to  guide  its  man- 
agement of  the  public's  lands  and  resources.  The  purpose  of  this  paper  is  to  define 
those  principles,  explain  why  the  BLM  is  adopting  an  ecosystem  approach  to  man- 
agement, demonstrate  how  ecosystem  management  differs  from  present  manage- 
ment, and  discuss  the  opportunities  and  challenges  brought  on  by  the  BLM's  new 
management  philosophy. 
What  is  Ecosystem  Management? 

Ecosystem  management  recognizes  that  natural  systems  must  be  sustained  in  order 
to  meet  the  social  and  economic  needs  of  future  generations. 

Ecosystem  management  is  the  integration  of  ecological,  economic,  and  social  prin- 
ciples to  manage  biological  and  physical  systems  in  a  manner  that  safeguards  the 
long-term  ecological  sustainability,  natural  diversity,  and  productivity  of  the  land- 
scape. The  primary  goal  of  ecosystem  management  is  to  develop  management  that 
conserves,  restores,  and  maintains  the  ecological  integrity,  productivity  and  biologi- 
cal diversity  of  public  lands.  Among  other  things,  sustainable  ecosystems  provide 
habitat  for  fish  and  wildlife,  clean  drinking  water  for  communities,  wood  fiber, 
forage,  and  recreational  opportunities. 
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Why   is   an   Ecosystem  Approach  to   Management   of  the   Public    Lands 
Necessary? 

The  cumulative  effects  of  past  activities  on  public  and  private  \ands  have  often 
led  to  degraded  aquatic  and  riparian  systems;  less  productive  rangeland  conditions; 
fragmented  plant,  animal,  and  fish  habitats;  and  forest  health  problems.  Human 
population  growth,  increased  use,  fire  prevention,  flood  control,  and  other  factors, 
also  have  contributed  to  degradation  of  the  public  lands  and  caused  significant  de- 
clines in  the  range  and  numbers  of  many  native  flora  and  fauna. 

Furthermore,  the  intentional  and  unintentional  introduction  of  exotic  plant,  ter- 
restrial, and  aquatic  species  jeopardizes  the  biological  diversity  of  the  puolic  lands. 
For  example,  the  infestation  of  exotic,  noxious  weeds  threatens  the  productivity  of 
the  western  rangeland  and  the  viability  of  msmy  native  plant  communities.  About 
8  million  acres  of  BLM  land  are  infested  by  noxious  weeds  which  spread  at  about 
14  percent  per  year.  In  other  words,  2,000-3,000  acres  of  productive  BLM  lands  are 
lost  to  noxious  weeds  per  day. 

Nonetheless,  public  lands  are  the  last  refuges  for  many  vanishing  species.  For 
example,  over  191  federally  listed  threatened  and  endangered  plant  and  einimal 
species  and  over  1,100  candidate  species  occur  on  BLM  lands.  BLM  lands  provide 
habitat  for  at  least  109  salmon  and  steelhead  stocks  that  are  threatened  with  ex- 
tinction. 

Ecosystem  management  safeguards  ecological  integrity  and  provides  economic 
opportunities. 

Conmiunities  whose  economies  depend  on  public  lands  are  often  the  most  seri- 
ously affected  by  ecological  degradation.  The  declining  timber  and  commercial  and 
recreational  fishing  industries  of  the  Pacific  Northwest,  for  example,  demonstrate 
the  economic  repercussions  and  social  displacement  that  can  accompany  ecosystem 
degradation.  Conservation  efforts  on  public  lands  can  make  a  critical  difference  to 
the  viability  of  vulnerable  plant  and  animal  species  and  the  stability  of  local  econo- 
mies. Poor  forest  and  rangeland  health,  degraded  riparian  areas,  and  inferior  aquat- 
ic habitats  can  threaten  si>ecies'  viability,  resource  productivity,  and  ultimately,  the 
overall  sustainability  of  ecological  systems. 

How  is  Ecosystem  Management  Different  From  Current  Management? 

Traditionally,  resource  management  strategies  in  the  West  have  emphasized  com- 
modity production  and  the  commercial  use  of  natural  resources.  Management  objec- 
tives were  often  designed  to  expedite  the  development,  extraction,  and^r  production 
of  resources  on  public  lands.  Other  uses  and  values  such  as  wildlife  and  fish  habi- 
tats, some  recreational  activities,  cultural,  scenic,  and  aesthetic  resources  were  often 
viewed  as  constj^ints  or  mitigation  for  more  intensive  uses. 

Management  strategies  that  emphasize  commodity  production  tend  to  separate 
BLM  programs  along  functional  lines.  This  lack  of  internal  coordination  detracts 
from  the  Agency's  ability  to  develop  coherent  and  integrated  management  strategies 
with  other  Government  agencies,  user  groups,  private  landowners,  and  other  inter- 
ested parties. 

Ecosystem  management  will  assist  the  BLM  in  coordinating  efforts  to  identify  and 
achieve  the  desired  future  condition  of  public  lands  at  multiple  geographic  levels. 
Ecosystems  do  not  have  absolute  or  permanent  boundaries.  They  diange  and  evolve 
in  response  to  both  human  influence  and  natural  events.  Because  ecological  systems 
do  not  always  correspond  to  existing  administrative  boundaries,  the  BLM  will  en- 
courage partnerships,  share  management  responsibilities,  and  when  appropriate, 
estabush  common  management  goals  with  other  Federal,  State,  and  private  land 
managers,  local  communities,  and  other  interested  parties. 

Ecosystem  management  will  not  eliminate  the  necessity  for  making  difficult 
choices: 

The  application  of  ecosystem  management  principles  to  public  lands  will  not 
eliminate  the  need  to  make  difficult  resource  allocation  decisions.  The  overriding  ob- 
jective of  ecosystem  management  is  to  ensure  the  ecological  sustainability  of  the 
land.  Ecological  factors  impose  explicit  limits  on  land  use.  The  BLM  will  make  man- 
agement decisions  with  a  oetter  informed  understanding  of  the  relationship  among 
land  management  activities,  site-capability,  social  and  economic  demands,  ecological 
health  and  sustainability.  Resources  will  be  allocated  within  the  constraints  dictated 
by  maintaining  long-term  ecosystem  health.  BLM  sometimes  lacks  critical  baseline 
information  on  the  historic  and  present  conditions  of  the  public  lands.  Obtaining 
crucial  baseline  data  is  a  BLM  priority  that  will  enable  the  Agency  to  make  better 
informed  decisions  on  the  public  s  lands. 
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BLM  is  responsible  for  300  million  acres  of  subsurface  mineral  estates.  The  leas- 
ing and  operations  of  these  lands  should  be  conducted  by  the  same  principles  that 
are  applied  to  BLM  surface  lands.  BLM  will  participate  appropriately  in  aspects  of 
leasing  and  operations  to  ensure  that  conform  to  the  principles  of  ecosystem  man- 
agement. 

Ecosystem  management  provides  a  framework  in  which  scientific  information  will 
be  used  to  more  objectively  evaluate  resource  trade-off  decisions.  Successful 
implementation  of  ecosystem  management  principles  hinges  on  the  integration  of 
scientific  information  with  resource  management  and  allocation  decisions. 
BLM  will  ensure  that  short-term  economic  and  political  objectives  are  integrated 
with  long-term  objectives  designed  to  restore  and  maintain  ecosystem  integrity,  pro- 
ductivity, and  diversity.  As  new  information  becomes  available,  management  direc- 
tion will  be  modified,  to  ensure  that  BLM  lands  attain  desired  mture  condi- 
tions. 

ECOSYSTEM  MANAGEMENT  PRINCIPLES 

While  there  are  legal  provisions  that  Congress  could  change  to  facilitate  eco- 
system management,  the  principles  described  below  are  consistent  with  the  mission 
of  the  BLM  as  outlined  in  the  Federal  Land  Policy  and  Management  Act  (FLPMA), 
which  includes  the  following  definition  of  "multiple  use"  (43  USC  1702(e)). 

.  .  .  [HJarmonious  and  coordinated  management  of  the  various  resources 
without  permanent  impairment  of  the  productivity  of  the  land  and  the  qual- 
ity of  the  environment  with  consideration  being  given  to  the  relative  values 
of  the  resources  and  not  necessarily  to  the  combination  of  uses  that  will 
give  the  greatest  economic  return  or  the  greatest  unit  output. 

BLM  management  actions  will  be  governed  by  the  principles  described  below: 

•  Sustain  the  productivity  and  diversity  of  ecological  systems 

The  BLM  will  manage  the  public  lands  to  sustain  natural  ecological  processes  and 
functions  in  order  to  provide  resilience  to  short-term  stress  and  adaptation  to  long- 
term  change.  We  will  conserve,  maintain,  and  restore  the  ecological  integrity  of  the 
land  and  provide  for  human  values,  products,  and  services  witWn  the  limits  of  eco- 
logical sustainability. 

•  Use  the  best  available  scientific  information  as  the  cornerstone  for  resource  al- 
locations and  other  land  management  decisions 

The  BLM  will  use  scientific  information  (including  biological,  physical,  economic, 
and  social),  research,  new  technologies,  and  the  results  of  monitoring  to  determine 
appropriate  local,  landscape,  and  regional  management  strategies.  Closer  working 
relationships  between  researchers  and  managers  will  be  encouraged  to  better  under- 
stand the  efiects  of  management  activities  on  the  land.  The  BLM  will  work  co- 
operatively with  other  Federal  and  State  agencies,  researchers,  local  governments, 
and  universities  to  develop  methodologies  and  technologies  to  restore  impaired  eco- 
systems. 

•  Involve  the  public  in  the  planning  process  and  coordinate  with  other  Federal, 
State,  and  private  land  owners 

Most  resource  issues  require  coordination  and  cooperation  among  public  and  pri- 
vate land  managers.  The  BLM  will  form  partnerships  and  exchange  data  with  Fed- 
eral, State,  and  private  land  managers,  researchers,  universities.  Native  American 
tribes,  and  interested  publics  to  resolve  multi-jurisdictional  resource  issues  such  as 
anadromous  fish  conservation  and  restoration,  migratory  bird  habitat  protection, 
and  air  and  water  quality.  Input  from  all  interested  and  affected  parties  will  be 
sought  to  develop  management  strategies  that  provide  for  social  and  economic  well- 
being  while  safeguarding  ecosystem  health. 

Whenever  possible,  BLM  will  integrate  management  eflbrts  with  those  of  private 
land  holders  and  assist  in  conserving  and  restoring  the  health  and  productivity  of 
the  land.  However,  BLM  has  no  management  authority  on  private  lands  and  will 
work  only  with  interested  land  holders.  BLM  will  not  attempt  to  dictate  private  land 
practices. 

•  Determine  desired  future  ecosystem  conditions  based  on  historic,  ecologic,  eco- 
nomic, and  social  considerations 

The  BLM  will  coordinate  across  administrative  and  political  boundaries  to  as- 
sist in  determining  the  desired  future  condition  of  ecosystems.  In  order  to  safeguard 
sustainable  ecosystems,  ecological,  economic,  political,  and  social  factors  wul  be 
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considered  to  determine  appropriate  resource  uses,  cost  of  uses,  products,  and  serv- 
ices on  the  public  lands. 

•  Work  to  minimize  and  repair  impacts  to  the  land 

Land  disturbing  management  activities  on  the  public's  lands  such  as  grazing, 
mining,  timber  harvest,  right  of  way  developments,  and  some  recreation  activities 
will  be  conducted  in  a  manner  that  minimizes  ecosystem  fragmentation  and  deg- 
radation and  maintains  the  ecological  health  and  diversity  of  the  land.  All  manage- 
ment activities  will  include  rehabilitation  provisions  that  safeguard  the  long-term 
diversity  and  integrity  of  the  land. 

•  Adopt  an  interdisciplinary  approach  to  land  management 

Presently,  different  programs  within  the  BLM  are  too  often  functionally  isolated 
by  their  own  specific  areas  of  interest  and  expertise.  In  the  future,  BLM  programs 
that  are  currently  separate  will  work  together  to  set  priorities  and  obiectives  to  en- 
sure consistency  among  different  program  areas.  For  example,  the  BLM's  range, 
wildlife  and  fisheries,  Torestry,  recreation,  and  minerals  disciplines  will  establish 
common  objectives  and  management  prescriptions  for  activities  within  critically  im- 
portant riparian  areas.  Program  advocacy  will  yield  to  the  common  objective  of  con- 
serving and  restoring  sustainable  ecosystems. 

•  Base  planning  and  management  on  long-term  horizons  and  goals 

The  BLM  will  plan,  manage,  and  monitor  over  the  long-term.  Sustaining  ecosys- 
tems requires  that  sound,  long-term  ecological  objectives  are  defined  before  short- 
term  commercial  and  political  objectives  are  identified.  The  BLM  will  develop  meas- 
urable, and  quantifiable  resource  condition  objectives  whenever  possible.  Upward 
trends  and  patterns  in  ecosystem  health  will  be  used  to  define  resource  objectives. 
Resource  objectives  will  be  met  if  1)  site-specific  and  landscape  conditions  are  at  a 
desired  condition  or  2)  patterns  of  changing  conditions  are  in  an  upward  trend. 

Local  management  actions  influence  resource  conditions  well  beyond  adjacent  bor- 
ders. For  this  reason,  the  effect  of  management  actions  will  be  considered  at  the 
local,  regional,  and  National  levels.  The  BLM  has  a  unique  responsibility  to  protect 
public  resources  that  are  not  provided  for  by  economic  markets,  such  as  biological 
diversity,  aesthetic,  cultural,  and  some  recreational  values. 

•  Reconnect  isolated  parts  of  the  landscape 

BLM  management  actions  will  focus  on  connecting  all  parts  of  the  landscape.  For 
example,  rivers  will  be  managed  in  association  with  floodplains  and  management 
activities  in  upland  habitats  will  be  considered  for  their  eflects  on  riparian  areas, 
surface-waters,  and  ground-waters. 

•  Practice  adaptive  management 

Monitoring  and  inventory  information  will  be  used  to  assess  the  effect  of  manage- 
ment actions  on  ecosystem  health.  The  results  of  monitoring  will  be  integrated  into 
management  decisions  and  management  will  be  adapted  as  resource  conditions  war- 
rant. Management  prescriptions  will  be  adapted  to  reflect  changing  ecosystem  condi- 
tions; consider  the  management  actions  of  other  Federal,  State,  and  private  land- 
owners; balance  the  effects  of  management  on  the  condition  of  the  land;  and  obtain 
stated  objectives.  Monitoring  programs  will  be  developed  that  clearly  describe  base- 
line resource  threshold  levels,  which,  if  exceeded,  will  trigger  delay,  modification,  or 
cancellation  of  management  activities  and/or  refinement  of  management  direction. 

The  BLM  will  coordinate  with  other  agencies  and  interested  publics  to  review  and 
apply  appropriate  monitoring  methods  emd  techniques  to  the  puolic  lands.  Whenever 
possible,  management,  monitoring,  and  inventory  will  be  coordinated  across  admin- 
istrative boundaries  and  conducted  in  a  manner  that  effectively  demonstrates 
the  health  of  an  ecosystem.  Monitoring  will  ensure  that:  1)  management  direction 
is  implemented,  2)  management  direction  is  effective,  and  3)  management  assump- 
tions about  ecological  conditions  and  their  response  to  treatments  remain  valid 
over  time. 

MOVING  TOWARDS  ECOSYSTEM  MANAGEMENT: 
OPPORTUNITIES  IN  THE  BLM 

The  BLM  is  participating  in  a  number  of  efforts  that  are  consistent  with  many 
of  the  principles  of  ecosystem  management.  Several  of  these  are  described  below: 

California  Bioregions 

In  California,  the  BLM  signed  a  Memorandum  of  Understanding  with  other 
Federal,  State,  and  county  partners  to  develop  a  coordinated,  State-wide  bio- 
diversity planning  strategy.  Tne  effort  coordinates  the  actions  of  the  principal  land 
management  agencies  under  the  long-term  goal  of  conserving  the  rich  natural 
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heritage  of  each  major  bioregion  in  California  while  maintaining  economic  growth 
and  development. 
Bring  Back  the  Natives 

The  BLM,  the  USDA  Forest  Service,  and  the  National  Fish  and  Wildlife  Founda- 
tion are  in  the  third  year  of  a  cooperative  aquatic  species  restoration  campaign  that 
emphasizes  interagency  coordination,  watershed  management,  and  improved  land 
use  practices  to  conserve  and  restore  aquatic  and  riparian  habitats  on  Federal 
lands.  In  1994,  over  50  projects  will  focus  on  restoring  native  species  to  14  States. 
Forest  Conference  Activities 

On  April  2,  1993,  President  Clinton  convened  a  Forest  Conference  in  Portland, 
Oregon.  The  President  directed  the  Federal  land  management  agencies  to  provide 
him  with  a  socially  responsive,  scientifically  sound,  ecologically  credible,  and  legally 
responsible  plan  that  would  address  old  growth  forest  issues  such  as  the  controversy 
over  protecting  the  northern  spotted  owl  in  the  Pacific  Northwest.  A  multi-discipli- 
nary, interagency  team  developed  a  series  of  forest  management  alternatives  for  the 
President's  review.  The  team's  key  objective  was  to  develop  management  prescrip- 
tions that  would  safeguard  the  viability  of  native  species  and  allow  for  the  produc- 
tion of  a  sustainable  level  of  goods  and  services.  Included  in  the  management  direc- 
tion are  provisions  that  prohibit  timber  harvest  in  critically  important  riparian 
areas  until  it  is  proven  that  riparian  management  objectives  can  be  met. 

PACFISH  (Pacific  Salmon  and  Steelhead  Recovery  Strategy) 

The  BLM  and  the  USDA  Forest  Service  merged  efforts  to  develop  a  common  strat- 
egy to  conserve  and  restore  anadromous  salmonid  habitats  on  public  lands  in 
March,  1993.  The  strategy,  known  as  PACFISH,  would  conserve  and  restore  Pacific 
salmon  and  steelhead  habitats  and  associated  watersheds  on  Federal  lands  in  the 
West  including  Alaska.  PACFISH  stresses  the  integration  of  sound  scientific  and  re- 
search information  with  on-the-ground  management  direction.  The  PACFISH  strat- 
egy also  formed  the  aquatic  and  riparian  components  of  the  preferred  option  devel- 
oped by  the  Forest  Conference. 
Neotropical  Migratory  Birds/Partners  in  Flight 

Partners  in  Fli^t  (PIF)  is  a  coordinated,  international  effort  designed  to  conserve 
neo-tropical  migratory  bird  species  and  associated  habitats.  PIF  establishes  Na- 
tional, regional.  State,  and  physiographic-province  working  groups  that  coordinate 
monitoring,  research,  and  public  education  efforts  on  neotropical  migratory  birds 
and  their  habitats.  PIF  working  groups  are  comprised  of  Federal  and  State  agencies 
and  private  organizations  that  work  together  to  integrate  management  efforts  for 
migratory  birds. 

MOVING  TOWARDS  ECOSYOTEM  MANAGEMENT: 
CHALLENGES  FOR  THE  BLM 

BLM  is  faced  with  numerous  legislative,  political,  regulatory,  programmatic,  and 
cultural  obstacles  that  may  hinder  the  successful  implementation  of  ecosystem  man- 
agement. Our  ability  to  resolve  these  and  other  issues  will  directly  influence  the  ef- 
ficacy of  ecosystem  management. 

Management  Incentives 

Historically,  Federal  agencies  are  rewarded  for  achieving  targets  based  on  the 
production  of  commodities.  Other  objectives,  especially  those  that  were  non-con- 
sumptive, such  as  aesthetic  and  scenic  values  ana  some  recreation,  were  sometimes 
neglected.  Since  the  production  of  all  goods  and  services  is  dependent  on  ecosystem 
health,  managers'  overriding  objective  should  be  to  maintain  naturally  diverse  and 
sustainable  ecological  systems.  Federal  agencies  should  develop  management  incen- 
tives that  are  based  on  the  present  state  and  desired  future  upward  trend  of 
resource  conditions  (with  consideration  given  to  the  eflects  of  past  activities  and  nat- 
ural events  on  the  land,  i.e.,  fire,  drought,  etc.).  Managers  will  be  responsible  for 
resource  conditions  and  trends  that  contribute  to/degrade  ecosystem  health.  The 
reasons  for  declining  resource  trends  will  be  identified  and  addressed. 

Managers  will  be  provided  with  training  opportunities  designed  to  facilitate  the 
implementation  of  ecosystem  management.  Interdisciplinary  training  wUl  be  pro- 
vicfed  to  BLM  employees  with  an  emphasis  on  developing  both  cross-cutting  and 
scarce  skills  fire  ecology,  geomorphology,  and  soils  and  aquatic  ecology. 

Administrative  Boundaries 

Agency  attempts  to  implement  an  ecosystem  approach  to  management  are  com- 
plicated by  the  presence  of  administrative  boundaries  that  typically  do  not 
correspond  to  ecologically  based  boundaries.  Boundaries  for  the  public  lands  were 
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primarily  delineated  to  accomplish  social  and  political  goals.  Ecosystems  occur  at  a 
variety  of  scales  and  federal  agencies  are  rarely  the  sole  managers  of  large,  self-con- 
tained ecological  systems.  In  addition,  State  and  federal  agencies  often  operate 
under  different  legislative  mandates. 

The  agencies'  ability  to  recognize  ecologically  based  boundaries  would  assist  them 
to  define  long-term  resource  condition  trends  and  objectives  from  a  landscape  per- 
spective and  would  greatly  enhance  the  ability  of  resource  managers  to  predict  and 
assess  the  effects  ofmanagement  activities  on  the  land.  BLM  is  prepared  to  enter 
into  agreements  and  partnerships  with  private  and  Federal  land  managers  to  co- 
ordinate planning,  adaptive  management,  and  monitoring. 
The  Role  of  other  Agencies,  Universities,  and  Researchers 

The  National  Biological  Survev  (NBS),  USDA  Forest  Service  Research  Stations, 
the  Environmental  Protection  Agency  (EPA),  the  Agricultural  Research  Service 
(ARS),  university  research  programs,  and  others  could  assist  land  management 
agencies  to  integrate  administrative  boundaries  with  ecologically  based  boundaries 
in  order  to: 

•  Identify  management  units  that  will  facilitate  cumulative  effects  analyses  and/ 
or  watershed  analyses; 

•  Map  the  habitats  of  threatened  and  endangered  species  and  rare  flora  and 
fauna  on  public  lands; 

•  Identify  sustainable  commodity  production  levels  within  an  ecologically  based 
boundary  (e.g.,  timber  harvest  in  a  watershed,  forage  production  across  a  land- 
scape); and 

•  Implement  threatened  and  endangered  species  recovery  programs. 

The  researchers  would  be  well-equipped  to  review  and  anal3rze  existing  and  poten- 
tial landscape  analysis  techniques  (e.g.,  Geographic  Information  System  technology 
(GIS),  Environmental  Monitoring  and  Assessment  Program  (EMAP),  Landscape 
Ecology  Modelling  and  Analysis  (LEMA),  and  GAP  Analysis)  to  utilize  their  full  po- 
tential as  analytical  tools  to  manage  the  Federal  lands. 
Resoiirce  and  Data  Classification  Systems 

Coordination  among  management  agencies  is  impeded  by  the  fact  that  Federal 
land  management  agencies  often  employ  different  data  standards  and  resource  clas- 
sification systems.  Standardization  in  the  following  areas  would  promote  inter- 
agency coordination: 

•  classification  of  watersheds,  rivers  and  streams 

•  classification  of  standing  waters 

•  classification  of  wetlands,  meadows,  and  bogs 

•  classification  of  soil  types  and  land  forms 

•  classification  of  vegetation  and  riparian  areas 

Land  management  agencies  use  different  computer  systems  which  further  com- 
plicates information  sharing.  The  creation  of  a  land  management  agency  computer 
network  and  data  base  should  follow  the  standardization  of  data  elements  and  data 
collection  processes.  The  ability  of  land  management  agencies  to  cross-link  resource 
data  and  other  information  is  vital  to  managing  diverse  systems  such  as  watersheds 
and  vegetation  types. 


QUESTIONS  FROM  SENATOR  CRAIG  AND  RESPONSES  THERETO 

David  G.  Unger 

Question  1:  What  is  the  relationship  of  ecosystem  management  to  the  laws 
which  guide  your  overall  management — primarily  the  National  Forest  Management 
Act  (NFMA)? 

Answer:  The  concept  of  ecosystem  management  is  not  inconsistent  with  the  laws 
which  guide  Forest  Service  management,  including  NFMA.  Many  of  the  concepts  of 
ecosystem  management  are  readily  implemented  under  the  existing  statute. 

Question  2:  In  managing  for  ecosystems  we  are  entering  a  world  of  uncertainty. 
Can  it  be  done  within  the  current  constraints  of  NEPA  which  calls  for  alternatives, 
and  requires  a  concise  description  of  impacts  for  the  selected  alternatives? 

Answer:  Ecosystem  management  can  be  implemented  within  the  requirements  of 
NEPA.  It  must  be  recognized,  however,  that  there  will  always  be  uncertainty  re- 
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garding  the  impacts  of  most  resource  decisions,  and  that  management  activities 
should Ibe  continuously  adapted  to  new  information  as  it  becomes  available. 

Question  3:  Will  NEPA  need  to  be  changed? 

Answer:  The  statute  and  implementing  regulations  (40  CFR  1500-1508)  do  not 
need  to  be  changed,  but  there  are  opportunities  to  consider  more  effective  ways  to 
implement  the  statute  and  regulations.  Ecosystem  management  requires  adaptation 
to  new  information  as  it  becomes  available.  We  are  exploring  ways  to  accomplish 
this  more  efliciently  within  NEPA  procedural  requirements. 

Question  4:  I  have  a  draft  paper  from  the  Soil  Conservation  Service  which  is  an 
action  plan  for  "Ecosystem-based  Assistance  for  Management  of  Natural  Resources." 
What  is  the  relationship  of  this  action  plan  to  Forest  Service  Policy? 

Answer:  The  Forest  Service  and  SCS,  with  other  USDA  agencies,  have  formed 
a  cooperative  ecosystem  management  working  group  to  strengthen  delivery  of  serv- 
ices through  coordination  of  programs  and  polices  related  to  ecosystem  management. 
The  action  plan  was  weU  underway  when  our  working  group  was  established  and 
provided  a  good  basis  for  the  present  partnership. 

Question  5:  The  SCS  plan  appears  to  deviate  from  the  spirit  and  intent  of  the 
Cooperative  Forestry  Assistance  Act,  as  amended  by  the  Forestry  Title  of  the  1990 
Farm  Bill  which  give  leadership  to  State  and  Private  Forestiy  and  to  the  state  for- 
esters to  deliver  forestry  programs  to  private  landowners.  Has  the  Forest  Service 
relinquished  this  Role? 

Answer:  The  Forest  Service  has  not  relinquished  its  role  provided  in  the  Cooper- 
ative Forestry  Assistance  Act,  as  amended  by  the  Forestry  Title  of  the  1990  Farm 
Bill.  The  SCS  "draft  paper"  has  been  modified  to  clarify  the  roles  of  both  the  SCS 
and  Forest  Service.  The  SCS  has  responsibility  for  programs  on  private  non-indus- 
trial, non-forested  lands  and  the  Forest  Service  has  responsibilities  for  programs  on 
non-industrial,  forested  lands. 

Question  6:  Has  the  Forest  Service  had  any  input  into  development  of  the  SCS 
plan? 

Answer:  The  Forest  Service  reviewed  the  "draft  paper."  There  were  some  incon- 
sistencies in  the  draft  which  have  since  been  clarified  by  the  SCS  and  Forest  Service 
working  together  in  partnership. 

Question  7:  Because  of  the  uncertainties  inherent  in  ecosystem  management, 
isn't  it  ripe  for  entanglements  by  appeals  and  lawsuits? 

Answer:  Ecosystem  management  issues  will  undoubtedly  become  the  subject  of 
appeals  and  lawsuits.  Appeals  and  litigation  result  whenever  various  interests  view 
complex  natural  resource  issues  from  differing  perspectives. 

Question  8:  Will  it  (ecosystem  management)  reduce  public  conflict  over  manage- 
ment activities? 

Answer:  Since  there  is  no  universally  accepted  understanding  of  the  role  of  pub- 
lic lands,  there  is  likely  to  be  a  public  conflict  over  management  activities.  However, 
Ecosystem  Management  does  offer  opportunity  for  minimizing  these  conflicts.  By 
being  able  to  better  understand  the  capability  and  suitability  of  the  land  for  produc- 
ing goods  and  services  that  can  be  sustained  over  time,  we  can  offer  more  informed 
choices  to  the  public  and  decisionmakers.  Within  that  context  of  capability  and  suit- 
ability, choices  can  be  made  that  are  economically  viable,  environmentally  sound 
and  socially  acceptable. 

Question  9:  What  new  legislation,  or  refinements  to  existing  law,  are  needed  to 
facilitate  the  development  of  ecosystem  management? 

Answer:  There  are  opportunities  to  modify  existing  laws  to  facilitate  implemen- 
tation of  ecosystem  management.  For  example,  the  Federal  Advisory  Committee  Act 
imposes  some  limitations  on  including  the  public  in  planning  efforts.  The  National 
Forest  Management  Act  includes  some  requirements  which  may  be  outdated  in  an 
era  of  ecosystem  management.  In  addition,  the  interaction  of  the  numerous  environ- 
mental statutes  applicable  to  National  Forest  lands,  such  as  NFMA;  NEPA;  and  the 
Clean  Air,  Clean  Water,  and  the  Endangered  Species  Acts;  poses  a  complex  situa- 
tion which  is  probably  best  addressed  holistically  rather  than  individually. 

Question  10:  Do  the  strict  procedural  requirements  of  NFMA  inhibit  the  use  of 
adaptive  techniques  needed  to  accomplish  ecosystem  management? 

Answer:  NFMA  currently  provides  for  amending  forest  plans  whenever  needed 
in  addition  to  the  requirement  for  periodic  revision  at  least  every  15  years.  It  also 
requires  ongoing  monitoring  and  evaluation.  These  are  the  basic  processes  of  adapt- 
ive management  which  is  essential  to  ecosystem  management.  We  are  exploring 
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ways  to  adjust  our  implementing  regulations  to  allow  speedier  responses  to  new  in- 
formation. 

Question  11:  WiU  your  policy  accept  that  human  beings,  and  their  activities,  are 
an  integral  part  of  ecosystem? 

Answer:  Forest  Service  ecosystem  management  principles  recognize  that  people 
are  part  of  and  depend  on  ecosystems,  and  that  human  circumstances  are  shaped 
by,  and  in  turn,  shape  ecosystems.  Agency  planning  and  management  policies  and 
numerous  laws  recognize  that  people  value  and  desire  a  broad  spectrum  of  benefits 
from  ecosystems. 

Question  12:  If  we  are  to  truly  manage  ecosystems,  shouldn't  we  re-examine  and 
include  those  lands  which  have  been  set  aside  for  no  treatment  in  your  current  man- 
agement plans? 

To  illustrate  the  problem — on  the  Clearwater  National  Forest  in  Idaho  41%  of  the 
land  base  is  designated  hands-ofi"  either  by  law  or  by  forest  plan  allocations. 

Answer:  Lands  which  have  been  designated  as  unavailable  for  various  activities 
in  forest  plans  are  still  part  of  ecosystems.  The  role  of  these  lands  in  providing  var- 
ious ecological  functions  or  in  desponding  to  various  social  values  is  considered 
when  resource  decisions  are  made.  Land  allocations  in  the  forest  plan  are  reassessed 
at  the  time  of  each  forest  plan  revision,  and  adjustments  are  made  if  a  change  in 
their  allocation  is  appropriate. 

Question  13:  How  far  along  are  you  in  acquiring  the  Greographic  Information 
Systems  which  will  be  needed  to  manage  ecosystems? 

Answer:  We  already  have  GIS  capability  on  a  number  of  forests.  To  expand  this 
capability  to  other  forests,  we  are  evaluating  and  testing  bids  received  under  project 
615  contract.  Contract  award  is  tentatively  scheduled  for  the  first  quarter  of  cal- 
endar year  1994.  If  there  are  no  protests,  equipment  delivery  should  begin  around 
mid-May  for  the  pilot  sites.  The  Project  615  contract  extends  to  calendar  year  2002 
for  purchase  of  equipment  and  to  2006  for  mmntenance. 

Question  14:  Doesn't  the  term  "below  cost  timber  sales"  become  obsolete  in  the 
context  of  ecosystem  management? 

Answer:  It  depends  on  the  primary  objective  associated  with  a  timber  sale.  For 
example,  where  the  primary  objective  is  to  improve  wildlife  habitat  or  to  curtail  the 
spread  of  an  insect  infestation  in  order  to  maintain  forest  health,  the  question  is 
whether  the  timer  sale  is  the  least-cost  means  to  achieve  the  objective.  Where  the 
primary  objective  is  commodity  production,  the  question  of  profitability  remains 
even  though  these  projects  are  conducted  in  the  context  of  ecosystem  management. 
In  fiscal  year  1993,  the  Forest  Service  made  a  concerted  effort  to  identify  the  pri- 
mary purpose  of  timber  sales.  This  information  will  be  included  in  the  FY  1993  Tim- 
ber Sale  Program  Annual  Report  due  in  late  February,  1994.  We  anticipate  more 
refinement  of  this  information  as  forest  plans  are  revised. 

Question  15:  Describe  the  ongoing  research  in  your  agency  which  is  intended  to 
aid  the  development  of  ecosystem  management  policy? 

Answer:  Forest  Service  Research  supports  the  ecosystem  management  approach 
by  providing  the  fundamental  knowledge,  technology,  and  scientific  assistance  re- 
quired to  apply  ecological  principles  to  the  management  of  lands  and  resources.  The 
ecosystem  management  research  program  includes  studies  to: 

•  Better  understand  resource  management  impacts  and  uses  on  ecosystem  struc- 
ture, composition,  and  function; 

•  Provide  information  on  integrating  resource  uses  and  ecological  values  across  a 
range  of  spatial  and  temporal  scales; 

•  Develop  knowledge  and  technologies  needed  to  maintain  and  enhance  biological 
diversity  and  ecosystem  productivity  while  maintaining  resources  for  human  uses; 

•  Determine  biological,  physical,  and  socio-economic  implications  of  ecosystem 
management; 

•  Develop  knowledge  and  technologies  to  monitor  management  impacts  on 
ecosystems  at  multiple  spatial  and  temporal  scales;  and  to 

•  Synthesize  current  knowledge  of  ecosystem  structure  and  function  and  apply 
this  knowledge  to  ecosystem  management. 

Question  16:  Can  we  achieve  the  interdisciplinary  working  relationships  needed 
to  carry  out  ecosystem  management? 

Frankly,  I  don't  think  it's  working.  There  is  a  great  deal  of  internal  division  along 
functional  lines. 
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Answer:  We  can  achieve  the  interdisciplinary  working  relationships  needed  to 
cany  out  ecosystem  management.  In  fact,  we  have  put  together  a  portfolio  of  case 
studies  which  demonstrate  applied  ecosystem  management.  A  common  thread 
throughout  these  cases  is  the  recognition  and  development  of  new  ways  of  doing 
business.  Some  of  these  differences  include  integrating  our  skills,  better  customer 
service,  and  developing  partnerships  with  other  Federal  and  State  agencies  and 
non-governmental  organizations.  To  refine  and  institutionalize  these  concepts,  we 
have  established  a  reinvention  team  to  look  at  how  we  can  reorganize  the  Forest 
Service  to  best  implement  our  mission,  vision  and  guiding  principles. 

Question  17:  How  do  you  envision  ecosystem  management  will  address  the  sig- 
nificant noxious  weed  problem  we  have  throughout  the  West? 

Answer:  An  ecosystem  management  approach  is  ideally  suited  to  dealing  with 
noxious  weeds.  Cooperation  with  others,  coordination  of  goals  and  a  holistic  ap- 
proach are  essential  to  effective  noxious  weed  management.  Ecosystems  are  con- 
nected across  administrative,  ownership,  and  jurisdictional  boundaries — as  are 
weeds.  Ecosystem  management  aims  to  sustain  biolo^cal  diversity.  Invasion  of  nox- 
ious weeds  is  a  significant  threat  to  biological  diversity  and  sustainable  ecosystems 
in  many  places. 

Question  18:  Are  you  coordinating  the  development  of  your  policy  with  the 
BLM? 

Answer:  Yes,  we  are  coordinating  development  of  policy  with  BLM.  The  Forest 
Service  and  BLM  are  jointly  developing  parallel  planning  rules  which  incorporate 
the  principles  of  ecosystem  management.  In  addition,  we  participate  in  an  "Inter- 
agency Ecosystem  Management  Coordinating  Group"  consisting  of  representatives 
from  about  15  agencies  and  departments.  The  purpose  of  this  group  is  to  foster  col- 
laboration among  agencies  to  develop  a  long-range  agenda  for  ecosystem  manage- 
ment. 


Jim  Baca 


Question  1.  What  is  the  relationship  of  ecosystem  management  to  the  laws  which 
guide  your  overall  management — primarily  the  Federal  Land  Policy  and  Manage- 
ment Act  (FLPMA)?  Are  they  compatible  as  they  stand? 

Answer.  The  principles  of  ecosystem  management  are  fully  compatible  with 
BLM's  legislative  mandates.  For  example,  the  Federal  Land  Policy  and  Management 
Act  (FLPMA)  defines  "multiple  use"  as: 

[H]armonious  and  coordinated  management  of  the  various  resources  with- 
out permanent  impairment  of  the  productivity  of  the  land  and  the  quality 
of  the  environment  with  consideration  being  given  to  the  relative  values  of 
the  resources  and  not  necessarily  to  the  combination  of  uses  that  will  give 
the  greatest  economic  return  or  the  greatest  unit  output  (43  USC  1702(e)). 

An  ecosystem  approach  to  management  is  entirely  consistent  to  multiple  use.  The 
implementation  of  ecosystem  management  will  enable  BLM  to  more  closely  follow 
the  multiple  use  mandate  as  defined  by  FLPMA.  Traditional  site-specific  use  strate- 
gies will  be  adapted  to  reflect  a  more  holistic  systems-type  perspective. 

Question  2.  In  managing  for  ecosystems  we  are  entering  a  world  of  uncertainty. 
Can  it  be  done  within  the  current  constraints  of  NEPA  which  calls  for  alternatives, 
and  requires  a  concise  description  of  impacts  for  the  selected  alternatives?  Will 
NEPA  need  to  be  changed? 

Answer.  Ecosystem  management  will  not  diminish  the  need  to  formulate  man- 
agement alternatives  and  to  analyze  potential  environmental  consequences,  includ- 
ing cumulative  impacts,  as  required  by  NEPA.  In  fact,  evaluating,  predicting,  and 
assessing  the  effects  of  management  activities  on  the  land  takes  on  added  impor- 
tance in  an  ecosystem  approacn  to  management.  Managers  will  be  professionally  re- 
sponsible for  resource  conditions  and  trends  that  contribute  to  and/or  degrade  eco- 
system health  and  sustainability. 

BLM  resource  managers  will  be  expected  to  consider  the  condition  of  the  land  and 
to  estimate  the  long-term  environmental  consequences  of  management  activities 
prior  to  allocating  land  uses.  Thus,  the  sort  of  thorough  environmental  analysis  de- 
manded by  NEPA  is  an  essential  component  of  BLM's  ecosystem  management  con- 
cept. The  requirements  of  NEPA  are  sufficiently  flexible  to  accommodate  this  con- 
cept and  actually  encourage  doing  so. 

NEPA  should  not  need  to  be  changed  because  of  any  inherent  uncertainties 
that  may  exist  with  regard  to  ecosystem  or  other  management  principles.  NEPA  is 
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a  procedural  statute  that  requires  agencies  to  prepare  environmental  analyses  be- 
fore embarking  on  program  initiatives  or  changes,  and  therefore  cannot  pose  sub- 
stantive conflicts  with  management  principles,  new  or  old.  NEPA  regulations  pro- 
vide for  addressing  uncertainty  and  require,  above  all,  that  uncertainty  be  identi- 
fied. Information  on  reasonably  foreseeable  significant  adverse  impacts  must  be  ob- 
tained unless  the  cost  is  exorbitant,  in  which  case  agenciesshould  conduct  such  eval- 
uations "based  upon  theoretical  approaches  or  research  methods  generally  accepted 
in  the  scientific  community."  (40  CFR  1502.22) 

Question  3.  How  is  BLM  incorporating  ecosystem  management  into  its  new  re- 
source management  plans  for  O&C  lands? 

Answer.  The  principles  described  in  the  Forest  Ecosystem  Management  Assess- 
ment Team  report  (FEMAT)  will  guide  BLM's  management  of  the  O&C  lands  within 
the  range  of  the  Northern  spotted  owl.  The  FEMAT  strategy  describes  an  eco- 
logically credible,  socially  responsive,  scientifically  sound,  and  legally  responsible 
plan  that  should  resolve  many  of  the  controversial  old  growth  forest  issues  in  the 
Pacific  Northwest. 

Consistent  with  the  principles  of  ecosystem  management,  a  multi-disciplinary, 
interagency  team  developed  a  series  of  forest  management  alternatives  based  on  the 
best  available  science.  FEMAT  management  prescriptions  are  designed  to  maintain 
the  forms  and  functions  of  old  growth  forest  ecosystems  in  the  Pacific  Northwest 
thus  safeguarding  the  viability  of  native  species  and  allowing  for  the  production  of 
a  sustainable  level  of  goods  and  services  to  the  public. 

Question  4.  Because  of  the  uncertainties  inherent  in  ecosystem  management, 
isn't  it  ripe  for  entanglements  by  appeals  and  lawsuits?  Will  it  reduce  public  conflict 
over  management  activities? 

Answer.  Director  Baca  believes  that  implementation  of  ecosystem  management 
will  actually  decrease  the  amount  of  litigation  concerning  the  public  lands.  The  con- 
dition of  the  land,  the  many  threatened  and  endangered  species  of  flora  and  fauna, 
and  the  logjam  of  lawsuits  against  Federal  land  management  agencies  make  clear 
that  BLM  cannot  manage  ecological  systems  in  a  piecemeal  fashion  simply  to  satisfy 
competing  interests.  Presently,  Federal  land  management  agencies  spend  vast 
amounts  of  money  responding  to  lawsuits,  potential  lawsuits,  appeals,  and  other  dis- 
putes. The  BLM  simply  cannot  afford  to  consolidate  all  of  our  resources  on  legal  en- 
tanglements and  dispute  resolution  proceedings.  An  ecosystem  approach  to  manage- 
ment will  enable  the  BLM  to  fulfill  our  stewardship  mandate  while  de-emphasizing 
our  role  as  arbiter  among  the  many  competing  land  users. 

The  overriding  objective  of  ecosystem  management  is  to  ensure  the  ecological  sus- 
tainability  of  the  land.  Ecological  factors  impose  explicit  limits  on  land  use.  Re- 
sources will  be  allocated  within  the  constraints  dictated  by  maintaining  long-term 
ecosystem  health  and  productivity.  Management  decisions  will  be  made  with  a  bet- 
ter informed  understanding  of  the  relationship  between  land  disturbing  activities 
and  ecological  sustainability;  site-  capabilities  and  ecosystem  health;  and  social,  eco- 
nomic, and  aesthetic  demands. 

Implementation  of  ecosystem  management  will  diminish  conflict  over  manage- 
ment activities  in  at  least  three  ways.  First,  the  BLM  will  seek  more  active  public 
input  into  the  resource  planning  and  allocation  processes  by  involving  all  interested 
parties  without  regard  to  administrative  or  geopolitical  boundaries.  Second,  we  will 
emphasize  local  decisionmaking.  Third,  we  will  more  fully  integrate  science-based 
decisionmaking  into  the  resource  allocation  process.  All  resource  allocation  and  land 
use  decisions  will  be  scientifically  defensible,  aim  to  maintain  long-term  productivity 
and  ecological  sustainabUity,  and  promote  innovative  management. 

Question  5.  What  new  legislation,  or  refinements  to  existing  law,  are  needed  to 
facilitate  the  development  of  ecosystem  management? 

Answer.  There  are  several  ways  that  Congress  could  facilitate  the  implementa- 
tion of  ecosystem  management  in  the  BLM.  First,  laws  such  as  the  Mining  Law  of 
1872  that  are  fundamentally  inconsistent  with  the  principles  of  ecosystem  manage- 
ment should  be  amended  by  Congress.  In  that  case,  it  is  neither  necessary  nor  desir- 
able to  prohibit  mining,  but  we  need  to  ensure  that  it  is  carried  out  in  a  responsible 
manner  that  is  sensitive  to  other  resource  values. 

Second,  the  principles  of  ecosystem  management  demand  Lhat  Federal  agencies 
integrate  management  actions  from  a  landscape  or  watershed  perspective.  However, 
the  boundaries  of  national  forests  and  BLM  districts  were  typically  drawn  to  facili- 
tate the  accomplishment  of  social,  political,  or  economic  objectives — not  ecological 
objectives.  The  agencies  have  developed  coordinating  mechanisms  to  initiate  efforts 
such  as  aquatic  habitat  protection  and  rangeland  reform. 
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Third,  the  modus  operandi  of  the  Congressional  appropriations  process  can  be  a 
limiting  factor  to  the  implementation  of  ecosystem  management.  Objectives  for  mar- 
ket valued  products  such  as  timber  are  sometimes  targeted  by  Congress  (e.g.,  the 
allowable  sales  quantity  of  timber).  The  resource  planning  process  should  not  em- 
phasize these  economic  objectives.  When  this  occurs,  other  resource  management  re- 
sponsibilities are  factored  in  as  constraints  on  the  production  of  commodities.  Local 
BLiM  managers  must  be  empowered  to  base  resource  allocation  and  use  decisions 
on  site  specific  resource  and  landscape  trends  and  capabilities.  The  ability  of  man- 
agers to  practice  local  adaptive  management  safeguards  the  ecological  integrity  of 
the  land  yet  allows  for  the  long-term  production  of  goods  and  services  from  the 
public  lands.  Accordingly,  decisions  will  address  issues  comprehensively,  thus 
providing  long-term  guidance  for  on-the  ground  management  and  greater  certainty 
to  the  public. 

Question  6.  WUl  your  policy  accept  that  human  beings,  and  their  activities,  are 
an  integral  part  of  ecosystems? 

Answer.  Yes,  absolutely,  and  to  help  ensure  this  result,  ecosystem  management 
is  being  developed  with  the  benefit  of  continuous  opportunity  for  public  participa- 
tion. Safeguarding  the  ecological  sustainability,  diversity,  and  long-term  productiv- 
ity of  the  public  lands  makes  "good  sense."Public  lands  provide  muftiple  rec- 
reational, economic,  social,  cultural,  and  aesthetic  opportunities  for  thousands  of 
citizens — our  ecosystem  management  philosophy  ensures  they  will  continue  to  do  so. 
We  cannot  hope  to  sustain  the  long-term  productivity  of  the  public's  resources  if  we 
cannot  maintain  the  sustainability  of  the  land. 

Question  7.  If  we  are  to  truly  manage  ecosystems,  shouldn't  we  reexaniine  and 
include  those  lands  which  have  been  set  aside  for  no  treatment  in  your  current  man- 
agement plans? 

Answer.  There  are  scientific,  economic,  and  social  reasons  for  maintaining  unde- 
veloped lands  in  natural  or  near-natural  conditions. 

First,  it  is  critical  that  the  BLM  maintain  a  sufiicient  quantity  of  land  in  natural 
and  near-natural  condition  in  order  to  provide  baseline  data  and  information  on  the 
effect  of  management  activities  on  other  parts  of  the  land.  Strategically  located 
lands  in  near-natural  conditions  also  help  balance  ecosystem  capacity  and  enhance 
sustainability.  Second,  wilderness  and  roadless  areas,  Wild  and^ Scenic  rivers,  and 
other  undeveloped  and  pristine  areas  are  an  important  source  of  public  recreation 
which  are  vital  to  western  economies.  Third,  as  the  United  States  grows  and  contin- 
ues to  urbanize,  the  remaining  wilderness  and  other  pristine  areas  are  a  source  of 
comfort  and  spiritual  renewal  for  many  Americans.  Ecosystem  management  will  en- 
hance the  benefits  we  derive  from  these  designated  lands. 

Question  8.  How  far  along  are  you  in  acquiring  the  Geographic  Information  Sys- 
tems which  will  be  needed  to  manage  ecosystems? 

Answer.  The  ability  of  managers  to  make  better  informed  decisions  concerning 
appropriate  land  allocation  decisions  will  be  greatly  aided  by  GIS  technology.  The 
BLM  has  recently  acquired  new  technology  in  the  form  of  automation  hardware/soft- 
ware and  is  integrating  GIS  technologyAnanagement  in  a  number  of  pilot  areas  in 
the  West.  However,  we  have  a  long  way  to  go  &fore  we  can  efiectively  use  GIS  tech- 
nology to  support  ecosystem  management  on  a  widespread  basis. 

In  January  1994,  the  BLM  will  release  a  GIS  Transition  Strategic  Plan  that  will 
describe  a  plan  to  effectively  merge  Automated  Land  and  Mineral  Records  System 
(ALMRS)  and  resource  data  to  support  ecosystem  management  in  the  shortest  pos- 
sible timeframe.  The  strategy  will  identify  ongoing  and  needed  work  efTorts  to:  es- 
tablish common  resource  data  definitions  and  standards;  promote  data  exchange 
and  sharing  agreements;  deploy  ALMRS/Modernization  hardware  and  GIS  software 
products;  provide  employees  with  training  opportunities;  and  ensure  management 
and  organizational  support  for  the  new  technology. 

The  BLM  is  committed  to  utilizing  the  full  potential  of  existing  and  potential 
landscape  analysis  techniques  such  as  GIS,  Environmental  Monitoring  and  Assess- 
ment Program  (EMAP),  Landscape  Ecology  Modeling  and  Analysis  (LEMA),  and 
GAP  Analysis.  In  fact,  in  the  State  of  Idaho  we  are  presently  utilizing  GIS  tech- 
nologies to  conduct  research  and  management  of  raptors  and  California  bighorn 
sheep. 

Question  9.  Describe  the  ongoing  research  in  your  agency  which  is  intended  to 
aid  the  development  of  ecosystem  management  policy. 

Answer.  The  BLM  has  been  researching  and  developing  an  ecosystem  approach 
to  management  since  1991.  This  spring.  Director  Baca  appointed  an  Ecosystem 
Management  Core  Team  to  assist  the  BLM  to  further  develop  and  implement  this 
approach.  We  are  developing  an  ecosystem  management  concept  paper  that  defines 
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the  principles  of  ecosystem  management,  explains  why  the  BLM  is  adopting  it,  dem- 
onstrates how  it  differs  from  present  management,  and  discusses  the  opportunities 
and  challenges  brought  on  by  the  BLM's  new  management  philosophy. 

It  is  important  that  BLM  managers  and  field  personnel  receive  ecosystem  man- 
agement related  information  and  training.  We  are  working  with  the  Phoenix  Train- 
ing Center,  State  universities,  and  other  agencies  to  provide  interdisciplinary  train- 
ing to  BUM  employees  with  an  emphasis  on  developing  both  cross-cutting  and  scarce 
skills  such  as  hydrology,  fire  ecology,  geomorphology,  and  soils  and  aquatic  ecology. 

The  BLM  is  actively  participating  in  efforts  to  facilitate  the  coordination  and  inte- 
gration of  land  planning,  management,  and  monitoring  among  Federal,  State,  and 
private  land  managers.  We  are  key  participants  in  interagency  efforts  such  as 
Pacific  Salmon  Recovery  Strategy  (PACFISH),  a  plan  currently  under  develop- 
ment, rangeland  reform,  and  the  Interagency  Ecosystem  Management  Coordination 
Group.  We  will  also  work  closely  with  the  National  Biological  Survey  in  pro- 
moting ecosystem  management  policy.  At  the  Washington  level  we  are  reviewing 
our  budgeting,  planning,  and  organizational  structures  to  ensure  they  expedite  the 
implementation  of  ecosystem  management. 

Question  10.  Can  we  achieve  the  interdisciplinary  working  relationships  needed 
to  carry  out  ecosystem  management?  Frankly,  I  don't  think  it  is  working.  There  is 
a  great  deal  of  internal  division  along  functional  lines. 

Answer.  Director  Baca  agrees  that  different  programs  within  the  BLM  have,  too 
often  in  the  past,  been  functionally  isolated  by  their  own  specific  areas  of  interest 
and  expertise.  Management  strategies  that  emphasize  the  commodity  production 
and  use  of  individual  components  oT  the  landscape  tend  to  separate  BLM  programs 
along  functional  lines.  This  lack  of  internal  coordination  detracts  from  the  agency's 
ability  to  develop  coherent  and  integrated  management  strategies  with  other  gov- 
ernment agencies,  user  groups,  private  landowners,  and  other  interested  parties.  It 
is  also  managerially  inemcient  and  does  not  allow  for  the  most  effective  use  of  budg- 
etary resources.  In  the  future,  BLM  programs  that  are  currently  separate  will  work 
together  to  set  priorities  and  objectives  to  ensure  consistency  among  different  pro- 
gram areas.  For  example,  the  BLM's  range,  wildlife  and  fisheries,  forestry,  recre- 
ation, and  minerals  disciplines  will  establish  common  objectives  and  management 
prescriptions  for  activities  within  critically  important  riparian  areas.  Program  advo- 
cacy will  yield  to  the  common  objective  of  conserving  and  restoring  ecologically  sus- 
tainable and  productive  ecosystems.  Such  interdisciplinary  coordination  will  also  be 
needed  at  the  agency  and  interagency  levels  for  ecosystem  management  to  be  effec- 
tive. Ecosystem  management  will  assist  the  BLM  in  coordinating  efforts  to  identify 
and  achieve  the  desired  future  condition  of  public  lands  at  multiple  geographic  lev- 
els. Ecosystems  do  not  have  absolute  or  permanent  boundaries.  They  change  and 
evolve  in  response  to  both  human  influence  and  natural  events.  Because  ecological 
systems  do  not  always  correspond  to  existing  administrative  boundaries,  the  BLM 
will  encourage  partnerships,  share  management  responsibilities,  and  when  appro- 

f)riate,  establish  common  management  goals  with  other  Federal,  State,  and  private 
and  managers,  local  communities,  and  other  interested  parties. 

Question  11.  How  do  you  envision  ecosystem  management  will  address  the  sig- 
nificant noxious  weed  problem  we  have  throughout  the  west? 

Answer.  The  infestation  of  exotic,  noxious  weeds  threatens  the  productivity  of  the 
western  rangelands  and  the  viability  of  many  native  plant  communities.  About  8 
million  acres  of  BLM  land  are  infested  by  noxious  weeds  which  spread  at  about  14 
percent  per  year.  In  other  words,  2,000-3,000  acres  of  productive  BLM  lands  are  lost 
to  noxious  weeds  per  day.  Slowing  the  spread  of  noxious  weeds  is  indeed  one  of 
BLM's  most  daunting  problems.  One  of  the  BLM's  key  ecosystem  management  prin- 
ciples is  work  to  minimize  and  repair  adverse  impacts  to  the  land.  All  land  use  ac- 
tivities must  be  conducted  in  a  manner  that  minimizes  ecosystem  fragmentation 
and  degradation  and  maintains  the  ecological  integrity  and  natural  diversity  of  the 
land.  To  prevent  or  minimize  the  spread  of  noxious  weeds,  management  activities 
wiU  include  preventive  measures  and  rehabilitation  provisions. 

Question  12.  Are  you  coordinating  the  development  of  your  policy  with  the  Forest 
Service? 

Answer.  Yes.  We  are  working  closely  with  the  Forest  Service,  other  Federal  land 
management  agencies,  non-governmental  organizations,  and  other  interested  public 
and  private  organizations  to  formulate  BLM's  ecosystem-approach  to  management. 
In  addition,  PACFISH,  if  implemented,  several  Fish  and  Wildlife  2000  initiatives, 
and  Forest  Conference  related  activities  will  enable  us  to  field-test  our  principles 
in  conjunction  with  other  agencies  including  the  Forest-Service. 
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Question  13.  What  is  your  schedule  for  completing  the  policy  which  is  now  in 
draft? 

Answer.  Our  ecosystem  management  concept  paper  has  been  completed  and  a 
copy  is  attached.  In  our  view,  ecosystem  management  is  not  a  policy  but  a  manage- 
ment philosophy.  As  we  begin  to  manage  entire  biological  systems,  the  BLM  will 
learn  more  about  the  processes  and  functions  of  ecological  systems.  We  will  adapt 
and  devise  management  that  provides  resilience  to  short-term  stress  and  adaptation 
to  long-term  change.  Management  direction  will  evolve  as  needed  to  accomplish  our 
objectives.  We  realize  it  is  critical  that  we  keep  the  public  informed  and  involved 
every  step  of  the  way. 


Dr.  Alan  A.  Lucier 

Question  1.  Does  even-aged  management,  including  use  of  clearcutting,  have  a 
place  in  ecosystem  management? 

Answer.  Yes.  Even-aged  management  is  often  the  best  way  to  achieve  some  eco- 
nomic and  ecological  objectives.  It  promotes  regeneration  and  rapid  growth  of  "shade 
intolerant"  species  such  as  pines,  oaks,  and  aspens.  Many  of  these  species  are  valu- 
able for  timber,  and  produce  seeds  that  are  important  food  sources  for  wildlife.  After 
harvest,  even-aged  management  provides  habitat  for  many  animals  that  use  the 
berries,  seeds,  and  dense  vegetation  that  oft«n  develop  in  the  bright  sun  of 
clearings. 

Clearcutting  is  often  an  appropriate  harvesting  method  in  an  even-aged  manage- 
ment system.  Clearcutting  minimizes  logging  costs  and  the  number  of  times  equip- 
ment must  be  driven  onto  a  site.  It  also  eliminates  the  temptation  to  harvest  only 
the  largest  and  most  valuable  trees.  This  common  and  destructive  practice  is  known 
as  "high  grading"  or  "dysgenic  selection."  High  grading  leaves  the  lowest  quality 
trees  to  grow  and  reproduce,  and  is  responsible  lor  the  low  quality  of  many  hard- 
wood stands  in  the  Eastern  United  States.  We  may  find  that  many  sites  harvested 
using  "new  forestry"  prescriptions  have,  in  effect,  been  high  graded. 

Some  people  argue  clearcutting  should  be  prohibited  because  it  inevitably  destroys 
forests.  This  argument  is  false  and  should  be  rejected.  On  the  other  hand,  we  know 
that  clearcutting  has  often  been  applied  in  ways  that  are  inappropriate  for  biological 
or  aesthetic  reasons.  An  ecological  perspective  in  forest  management  may  help  pre- 
vent misuse  of  clearcutting  and  other  practices. 

Question  2.  What  will  happen  if  large  forest  areas  are  set  aside  as  untouchable 
under  ecosystem  management; 

Answer.  Large  forest  areas  have  already  been  set  aside  for  wilderness  and  other 
purposes.  By  the  late  1980s,  more  than  40  million  acres  were  in  wilderness  or  other 
protected  areas  on  national  forests.  This  is  about  22  percent  of  the  total  national 
forest  area. 

Additional  large  set  asides  under  ecosystem  management  (e.g..  Option  9)  could 
have  serious  economic,  social,  and  ecological  consequences.  The  economic  and  social 
consequences  of  Option  9  are  described  in  the  FEMAT  report,  but  the  magnitude 
of  impact  appears  to  be  greatly  understated.  The  ecological  consequences  are  uncer- 
tain, and  not  necessarily  positive.  Human  impacts  on  forests  and  related  systems 
have  been  extensive,  and  preclude  a  return  to  presettlement  conditions.  Connections 
of  reserves  (no  matter  how  large)  with  surrounding  ecosystems  have  been  perma- 
nently altered.  We  have  no  scientific  basis  for  presuming  that  populations  of  endan- 
gered species  and  other  ecological  values  will  be  optimized  by  excluding  or  mimizing 
human  contact  with  forests  over  large  areas.  In  some  cases,  active  management  may 
be  desirable  or  even  necessary.  For  example,  there  is  evidence  that  thinning  and  fire 
protection  may  be  beneficial  for  spotted  owls  in  some  areas. 

Question  3.  Can  you  outline  the  global  costs  and  consequences  of  substituting 
other  construotion  materials  for  wood  in  order  to  satisfy  the  demand  we  know  wiU 
continue  to  grow? 

Answer.  Some  excellent  work  relevant  to  this  question  has  been  done  by  Profes- 
sor Bruce  Lippke  at  the  University  of  Washington  and  Professor  Jim  Bovvyer  at  the 
University  of  Minnesota.  Their  studies  suggest  that  much  less  fossil  fuel  is  required 
when  buildings  are  made  with  wood  than  with  alternative  materials.  Use  of  wood 
may  thus  conserve  nonrenewable  resources,  and  help  control  atmospheric  concentra- 
tions of  carbon  dioxide. 

Question  4.  What  are  the  social  and  community  implications  of  ecosystem  man- 
agement? 
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Answer.  If  ecosystem  management  is  a  disguise  for  a  preservationist  agenda,  it 
will  contribute  to  further  disruption  of  rural  communities,  lower  employment  in- 
forest-based   industries,    and   higher   prices   for   building   products,    if  ecosystem 
management  resolves  conflicts  between  preservation  and  sustainable  development,  it 
will  help  revitalize  rural  communities,  mcrease  employment  in  forest-based  indus- 
tries, and  stabilize  prices  of  building  products. 

Question  5.  What  actions  are  needed  to  foster  the  cooperative  research  effort  you 
recommend? 

Answer.  The  most  important  action  would  be  to  establish  coherent  objectives  and 
policies  for  Federal  lands.  It  is  difficult  to  conduct  cooperative  research  in  support 
of  objectives  and  policies  that  are  being  decided  on  an  ad  hoc  basis  through  litiga- 
tion. 

It  would  also  be  helpful  to  establish  a  mechanism  for  annual  regional  reviews  of 
forestry  research  priorities,  funding,  and  opportunities.  The  reviews  might  be  orga- 
nized by  the  USFS  Forest  and  Range  Experiment  Stations.  Participation  should  oe 
open  to  all  interested  parties.  Identification  of  specific  opportunities  for  cooperative 
research  should  be  an  explicit  objective. 

Funding  for  forestry  research  through  the  Mclntire-Stennis  program  should  be  in- 
creased. Consideration  should  be  given  to  allocating  some  of  the  funds  through  com- 
getitive  processes  managed  by  regional  committees  of  the  National  Association  of 
rofessional  Forestry  Schools  and  Colleges.  Priority  should  be  given  to  cooperative 
projects  that  address  priorities  identified  in  the  regional  reviews  discussed  in  the 
previous  paragraph. 

Dr.  Frederick  J.  Swanson 

Question  1.  You've  said  that  timber  salvage  eliminates  important  habitat.  You're 
not  advocating,  are  you,  that  there  should  be  no  salvage  after  wildfire  or  other  ca- 
tastrophes? 

Answer.  There  are  circumstances  in  which,  I  believe,  salvage  logging  is  appro- 
priate to  meet  economic  and/or  biological  objectives. 

Question  2.  If  structural  diversity  in  timber  stands  is  the  key,  can  timber  man- 
agement practices  be  designed  to  create  the  necessary  structural  diversity? 

Answer.  The  key  to  dealing  with  diversity  issues  depends  on  the  issue.  If  we  are 
dealing  with  a  wide-ranging  species,  it  is  necessary  to  consider  management  actions 
at  the  scales  of  forest  stand  landscape  (multiple  stands),  and  regional  (or  the  scale 
of  the  species'  range).  Forest  stand  management  can  create  structural  diversity  that 
contributes  to  meeting  specific  management  objectives,  e.g.,  to  provide  habitat  for 
specific  species.  Wliether  or  not  this  meets  the  "necessary"  standard  in  the  question 
depends  on  the  mlagement  objectives.  Uncertainty  arises  with  regard  to  long-term 
efiects  on  individual  species  and  especially  when  whole  ecosystems,  such  as  old- 
growth  forest,  are  at  issue. 

Question  3.  Is  diversity  no  good  if  it  is  not  created  naturally? 

Answer.  Actively  managed  ecosystems  have  critical  roles  in  maintaining  and  re- 
covering the  Nation's  biological  diversity.  Some  ecosystems  have  been  so  substan- 
tially altered  for  so  long  that  we  have  little  record  of  their  natural  states.  In  other 
cases  societial  demand  for  natural  resources  leads  to  management  that  shifts  the 
relative  abundance  of  components  of  biological  diversity.  In  both  of  these  examples 
managed  diversity  seems  consistent  with  societal  expectations. 

Question  4.  Wouldn't  you  agree  that  thinning  of  young,  overstocked  timber 
stands  is  one  valuable  tool  to  increase  diversity? 

Answer.  Thinning  of  heavily  stocked  forest  stands  can  be  a  valuable  tool  in  in- 
creasing biological  diversity  and  forest  health.  Decisions  to  thin  should  be  placed  in 
the  contexts  of  long-term  ecological  and  geographic  (i.e.,  the  nature  of  adjacent 
stands)  considerations. 

Question  5.  How  do  we  measure  biological  diversity?  How  do  we  know  how  much 
is  needed? 

Answer.  There  are  many  approaches  to  measurement  of  biological  diversity  de- 
scribed in  the  scientific  literature,  including  measures  of  genetic  diversity  within  a 
species,  diversity  of  species,  and  diversity  of  ecosystem  types.  These  approaches  con- 
cern both  what  components  of  diversity  are  present  and  what  are  their  relative 
abundances. 

The  critical  second  part  of  your  question  has  both  biological  and  social  values  as- 
pects. Science  can  help  interpret  and  predict  the  ecological  consequences  of  eliminat- 
mg  components  of  diversity — consequences  such  as  reduction  of  long-term  productiv- 
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ity  of  soils  in  response  to  elimination  of  a  nitrogen-fixing  plant  species  or  change 
in  animal  community  structure  in  response  to  removal/reintroduction/introduction  of 
a  top  predator.  This  tye  of  information  helps  set  sideboards  for  debate  on  the  larger, 
more  difficult  questions  involved  in  "how  much  is  needed?" — cjuestions  in  the  realm 
of  social  values  debated  in  the  context  of  processes  such  as  legislation  and  litigation. 
By  this  I  mean  that  citizens  may  determine  what  they  think  is  needed  based  on 
ethical  or  aesthetic  grounds  that  have  little  to  do  with  biology  or  diversity  in  the 
scientific  sense. 


Dr.  Donald  M.  Waller 

Question  1. 1  don't  think  there  is  any  question  that  the  plentiful  aspen  and  birch 
stands  of  the  Lake  States  regenerated  from  wildfire  even  before  modem  man's  inter- 
vention. Since  we  cannot  use  large  scale  fire  due  to  the  air  pollution  impacts, 
wouldn't  timber  harvesting  be  an  efficient  alternative  to  manage  ecosystems  in  the 
Lakes  states  forests? 

Answer.  Timber  harvesting  does  favor  early  successional  species  like  aspen  and 
paper  birch  and  so  has  served  to  greatly  increase  the  abundance  of  these  tree  spe- 
cies, even  in  the  absence  of  fire.  It  is  less  clear  that  this  represents  sustainable  for- 
estry. Recent  research  suggests  that  repeated  intensive  harvesting  of  aspen  results 
in  increasingly  destructive  infections  by  the  Armillaria  root  rot  fungus  that  eventu- 
ally kill  the  trees.  12  The  question  also  implicitly  assumes  that  perpetuating  abun- 
dant populations  of  these  pervasive  and  weedy  species  should  be  a  primary  goal  for 
forest  management.  Most  forest  ecologists  would  disagree.  Aspen  has  already  ex- 

f»anded  drastically  in  abundance  in  northern  Wisconsin  and  Minnesota,  increasing 
rom  less  than  3  percent  of  the  landscape  of  the  Chequamegon  National  Forest  be- 
fore European  settlement  to  more  than  28  percent  today  (Chequamegon  National 
Forest  Long-Range  Management  Plan  1986).  Aspen  dondnates  private  industrial 
lands  and  northern  Minnesota  to  an  even  greater  degree  where  it  has  displaced 
other  vegetation  types  that  were  once  much  commoner,  in  particular  old  growth 
hemlock -hardwood  stands  which  have  declined  from  about  60  percent  of  northern 
Wisconsin  to  less  than  1  percent. 

Thus,  the  question  should  not  be  between  fire  and  logging  as  a  means  to  perpet- 
uate aspen,  an  already  vastly  overabundant  forest  type,  out  whether  the  puolic  in- 
terest is  really  being  served  by  preventing  the  successional  recovery  of  these  forests 
to  some  semblance  of  their  original  stature  and  regional  diversity.  Here,  the  na- 
tional forests  have  a  particular  responsibility,  in  that  private  industrial  forestland 
owners  are  not  likely  to  modify  their  management  to  provide  for  other  important 
forest  types  and  ages.  Timber  harvesting  is  not  likely  to  promote  the  recovery  or 
development  of  the  forest  types  most  in  need  of  conservation  in  the  region. 

Question  2.  I  understand  the  endangered  grey  wolf  population  is  recovering  in 
Minnesota  and  Wisconsin  because  aspen  regenerated  by  clearcuts  has  provided  the 
food  base  for  its  prey.  Isn't  it  appropriate  for  man  to  intervene  to  maintain  this  eco- 
system in  the  proper  balance? 

Answer.  You  have  been  misinformed  on  the  recovery  of  grey  wolf  populations  in 
Minnesota  and  Wisconsin.  Many  scientific  studies  inmcate  that  wolf  recovery  de- 
pends on  minimizing  open  road  density  as  many  wolves  die  from  accidents  with  ve- 
hicles or  by  being  shot  by  hunters  with  motorized  access.  i3  While  some  wishful 
thinkers  among  the  timber  industry  like  to  suggest  that  wolves  may  be  limited  by 
deer  densities,  David  Mech,  perhaps  the  region's  foremost  deer  biologist,  has  as- 
serted plainly  that  there  is  no  evidence  to  support  the  idea  that  wolf  populations 
are  limited  by  their  access  to  deer  prey.  Indeed,  this  would  be  difficult  to  conceive 
in  Wisconsin  where  the  State's  approximately  35  wolves  face  a  population  of  about 
1.1  million  deer.  While  one  could  argue  that  this  situation  is  far  from  balanced,  pro- 
moting clear-cuts  and  yet  more  aspen  significantly  worsens  the  situation  rather 
than  benefiting  the  wolf  or  regional  diversity  because:  (1)  timber  harvest  activities 
require  a  high  road  density  that  threatens  wolves,  and  (2)  more  aspen  boosts  deer 
populations  in  a  landscape  already  suffering  the  ill  effects  of  too  many  deer. 

Our  current  plague  of  deer  represents  a  substantial  public  nuisance  for  many 
reasons,  including:  (1)  more  than  32,000  drivers  hit  deer  last  year  in  Wiscon- 
sin, causing  millions  of  dollars  in  property  damage,  loss  of  wildlife,  and  human 


i^Stanosz,  G.R  and  R.F.  Patton  1987.  Armillaria  root  rot  in  aspen  stands  after  repeated  short 
rotations.  Can.  J.  For.  Res.  17:1001-1005. 

i^Thiel,  R.P.  1985.  Relationship  between  road  densities  and  wolf  habitat  suitability  in  Wiscon- 
sin. Amer.  Midi.  Nat.  11:  404-107. 
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injuries  and  deaths;  (2)  abundant  deer  contribute  to  high  densities  of  deer  ticks 
that  are  spreading  an  epidemic  of  Lyme  disease  in  many  parts  of  Wisconsin  and  the 
eastern  U.S.;  (3)  high  deer  densities  preclude  the  presence  of  other  ungulate  species 
such  as  Moose,  Caribou,  and  Elk  because  they  harbor  a  resevoir  of  a  parasitic 
brain  worm  that  is  lethal  to  these  species;  (4)  foraging  by  hungry  deer  directly  elimi- 
nates populations  of  orchids,  other  wildflowers,  and  many  tree  seedlings.  Deer  den- 
sities now  are  estimated  to  be  2-10  times  higher  than  they  were  before  European 
settlement,  representing  a  system  far  out  of  balance  and  a  browsing  threat  to  the 
re-generation  of  several  key  forest  tree  species  like  eastern  heinlock  and  north- 
em  white  cedar,  i^ 


Dr.  Chadwick  D.  Oliver 

Question  1.  What  role  did  native  Americans  play  in  manipulating  forest  and 
rangeland  vegetation  with  fire? 

Answer.  The  role  of  native  Americans  was  varied  (and  our  knowledge  incom- 
plete); but  generally,  they  used  fire  in  three  ways:  they  used  it  to  herd  wild  animals 
(and  maintain  browsing  conditions);  they  used  it  to  clear  lands  for  aCTiculture  (more 
extensively  in  central  America  and  probably  in  the  Southeastern  United  States); 
and  they  were  somewhat  neglectful  and  let  fires  escape  and  bum. 

The  effect  of  their  fire  behavior  varied  with  vegetation  type  and  climate. 

In  places,  they  created  frequent,  low,  creeping  fires  which  burned  small  trees  and 
vegetation.  These  fires  led  to  relatively  open,  park-like  forests  with  widely  spaced 
large  trees,  open  understories,  and  much  forest  floor  vegetation.  Such  forests  were 
found  in  southern  New  England,  longleaf  (and  other)  pine  forests  of  the  Southeast- 
em  United  States,  some  ponderosa  and  lodgepole  pine  forests  of  the  inland  West, 
and  some  Douglas-fir  forests  of  the  Pacific  Northwest. 

In  places  where  they  did  not  bum  frequently,  longer  fire  cycles  occurred  (either 
human-caused  or  natural).  These  fires  were  often  more  intense,  and  they  more  com- 
pletely (and  destructively)  burned  dense  forests.  Such  fires  occurred  in  some  parts 
(probably  less  accessible  areas)  in  all  parts  of  North  America. 

Question  2.  Would  you  please  describe  the  impacts  of  fire  suppression  policies 
on  vegetation  patterns  over  the  past  80  years? 

Answer.  The  uniform  fire  suppression  policies  have  had  a  variety  of  impacts — 
beneficicd  in  some  places,  not  in  others: 

•  The  initial  impact  around  logging  operations  was  to  prevent  frequent,  repeated 
bums  of  harvested  areas.  Prevention  of  fires  here  allowea  forests  to  regenerate  and 
grow,  many  of  which  have  since  been  reharvested  and  regenerated.  Without  this  fire 
suppression,  fire-tolerant  brush  and  herbaceous  vegetation  would  have  excluded  the 
trees,  resulting  in  less  forest  area. 

•  Fire  suppression  also  gave  public  and  private  landowners  enough  security  to  feel 
replanting  forests  was  a  safe  investment. 

•  In  areas  of  broadleaf  forests  (e.g.,  parts  of  the  Eastern  United  States),  fire  sup- 
pression prevented  low,  ground  fires  from  creating  hollow  trees — and  so  allowed 
trees  containing  merchantable  timber  to  grow  and  be  harvested,  but  reduced  the 
number  of  hollow  trees  for  certain  animal  habitats. 

•  In  many  areas,  fire  suppression  gradually  changed  the  tree  species  in  the  forest 
to  less  fire-resistant  species  (e.g.,  reduced  Ponderosa  pine  forests  in  the  Western 
United  States  and  longleaf  pine  in  the  Southeastern  United  States  and  oak  wood- 
lands and  prairie  edges  in  the  Central  United  States). 

•  In  some  areas,  fire  suppression  after  large  windstorms  changed  the  tree  species 
of  the  post-windstorm  forest  from  what  would  have  regrown  without  the  fire  sup- 

gression.  For  example,  such  suppressions  occurred  fifter  the  1938  hurricane  (New 
ngland).  Hurricane  Hugo  (1989,  South  Carolina),  and  the  '21  Blow  (1921)  and 
Columbus  Day  Storm  (1962)  in  western  Washington  State. 

•  In  many  areas,  suppression  of  low,  ground  fires  has  allowed  the  forests  to  grow 
thicker  (trees  closer  together)  than  they  generally  did  previously,  causing  them  to 
become  weak  and  currently  very  susceptible  to  intense,  destructive  fires — more  in- 
tense than  usually  occurred  in  these  places. 

•  In  many  other  parts  of  the  inland  West  where  low,  ground  fires  did  not  occur, 
the  forests  have  regrown  after  intense  fires  of  about  100  years  ago  (e.g.,  1910  fires 


"  Alverson,  W.S.,  D.M.  Waller,  and  S.L.  Solheim  1988.  Foreste  too  deer:  Edge  effects  in  north- 
ern Wisconsin.  Cons.  Biol.  2(4):  348-358. 
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in  Idaho  and  Montana;  1890's  and  1920's  flres  in  Okanogan  and  Colville,  Washing- 
ton; 1880*8  fires  in  Sawtooth  area,  Idaho).  These  areas  are  now  susceptible  to  lai^e, 
destructive  fires;  fire  suppression  is  simply  postponing  the  inevitable  wildfires — ^un- 
less active  measures  are  taken  (See  Question  3). 

•  In  some  places  the  thicker  forest  growth  because  of  the  exclusion  of  fires  may 
have  lowered  the  groundwater  table  and  dried  wells  (e.g.,  Black  Hills  of  South  Da- 
kota). 

•  In  places,  the  suppression  of  fires  has  kept  certain  stand  structures  from  devel- 
oping and  so  reduced  habitat  and  threatened  or  extirpated  species.  For  example,  fire 
exclusion  in  the  Great  Lakes  area  reduced  the  amount  of  young,  dense  jack  pine 
stands  required  by  the  Kirtland's  warbler  and  so  nearly  made  this  species  extinct. 
The  many  "forest  opening"  species  which  have  become  extirpated  or  extinct  in  New 
England  are  probably  because  of  fire  exclusion.  The  reduction  in  lynx  population  in 
eastern  Washington  is  probably  because  the  lack  of  fires  has  reduced  the  area  of 
openings. 

Question  3.  What  role  can  you  foresee  for  forestry  and  silviculture  as  a  replace- 
ment for  fire  disturbances? 

Answer.  Relative  to  fire  disturbances,  forestry  and  silviculture  can  have  three 
roles: 

i.  They  can  mimic  fire  disturbances  so  that  disturbances  occur  (within  limits) 
at  a  time,  aerial  extent,  and  intensity  compatible  with  humans.  Fires  remove  wood 
from  an  area  by  converting  wood  to  atmospheric  carbon  dioxide  through  burning. 
Through  this,  they  also  kill  trees  (and  other  vegetation  and  animals)  and  alter  the 
habitat.  Depending  on  the  circumstances,  various  harvesting  practices  can  mimic 
various  fires  by  killing  and  removing  some  or  all  trees,  thus  reducing  the  potential 
for  wildfires,  reducing  the  carbon  dioxide  put  in  the  atmosphere,  and  providing  wood 
products  which  are  environmentally  sound  substitutes  for  steel,  aluminum,  brick, 
concrete,  or  wood  harvested  from  places  with  fewer  environmental  safeguards. 

Other  silvicultural  operations  can  also  mimic  parts  of  fires.  These  operations  in- 
clude controlled  fires,  artificial  weed  control,  etc. 

Historically,  sUvicultural  and  harvesting  operations  have  intentionally  not  left; 
burned  snags  and  downed  logs;  if  these  are  important  for  ecosystem  values,  they 
can  be  created  during  such  operations. 

ii.  They  can  protect  forests  from  (and  so  control  the  size  of)  natural  fire  disturb- 
ances. Natural  fires  (and  the  impending  ones  because  of  the  presently  flammable 
forests)  can  cover  hundreds  of  thousands  of  acres — especially  where  there  is  a  single 
stand  structure  (e.g.,  "stem  exclusion"  or  "old  growth";  Figure  2  of  written  state- 
ment) over  a  large  area.  Silvicultural  activities  such  as  thinning  or  harvesting  can 
create  areas  with  different  stand  structures  and  tree  species,  thus  keeping  natural 
fires  from  becoming  large  and  so  destroying  a  large  amount  of  forest,  habitat,  and 
property. 

iii.  It  can  help  an  area  recover  from  natural  fires.  Natural  fires  create  large  areas 
with  imbalances  of  stand  structures  (e.g..  Figure  2,  written  statement)  and  so  short- 
ages of  critical  habitat.  They  also  result  in  erosion,  flooding,  and  siltation  of  streams 
(e.g.,  the  Los  Angeles  fires  of  1993).  Silvicultural  operations  such  as  planting  trees 
and  other  vegetation  and  removing  excess  dead  trees  (which  may  allow  rebuming 
during  subsequent  years)  can  help  reduce  erosion  and  recover  a  balance  of  habitats 
(stand  structures)  in  the  area. 

Question  4.  How  does  the  manager  know  what  is  the  right  balance  of  species  and 
habitats  in  terms  of  percent  of  the  landscape?  Are  there  rules  which  apply? 

Answer.  The  manager  does  not  have  a  precise  definition  of  the  exactly  "right" 
balance  of  species  and  habitats,  just  as  a  medical  doctor  does  not  have  a  precise 
measure  of  a  "healthy"  person.  Just  as  a  medical  doctor  strives  to  reduce  the  ex- 
tremes of  "unbalanced"  conditions  in  a  human,  the  manager  can  try  to  reduce  ex- 
treme excesses  or  shortages  of  structures,  species,  and  habitats  within  an  area. 

For  most  areas,  local  forester  managers  have  an  idea  of  the  historical  range  of 
variability  of  species  population  sizes,  stand  structures,  and  processes  occurring  in 
each  area.  Using  this  as  a  first  approximation  of  a  target  range,  these  managers 
can  begin  managing  the  landscape  to  put  it  within  this  range  while  more  is  learned 
(See  Questions  5  and  12).  In  areas  where  violent  fires  of  hundreds  of  thousands 
of  acres  are  within  this  historic  range,  the  manager  may  choose  a  narrower  range — 
especially  if  such  disturbances  threaten  the  presence  of  other  natural  species,  habi- 
tats, and  processes  and  other  human  values. 
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It  is  important  to  recognize  several  things: 
i.  The  proportion  of  each  species  and  habitat  fluctuated  quite  widely  across  the 
landscape   with   natural   disturbances,   regrowth,   species   migrations,   and  species 
changes.  The  right  balance  is  probably  not  a  single  value,  but  a  range  which  man- 
agers should  try  to  stay  within. 

ii.  Species  which  have  not  become  extinct  over  the  last  tens  of  thousands  of 
years  are  adapted  to  this  variation;  therefore,  precise  measures  of  a  "correct  bal- 
ance" are  not  necessary  to  begin  moving  away  from  extreme  imbalances. 

iii.  Waiting  until  more  perfect  knowledge  is  obtained  before  any  management  is 
done  will  be  counterproductive,  since  such  waiting  will  allow  forests  to  develop  even 
more  imbalances. 

iv.  Simple  rules  for  what  is  the  "right  balance"  directed  from  central  planning 
will  be  counterproductive.  Historically,  top-down  forestry  directives  of  no  fires  or 
even-age  management  have  created  problems  in  some  areas  while  they  solved  prob- 
lems in  other  areas.  Just  as  a  medical  doctor  has  no  simple  rules  when  treating  a 
patient,  each  local  forester  manager  will  have  to  rely  on  his/her  expertise  as  well 
as  seek  advice  and  input — ^but  be  accountable  for  the  decisions  made. 

v.  This  bottom-up,  site-specific  management  approach  has  been  described  as  a 
"flexible  systems"  approach  by  Dr.  Robert  Reich  (presently  Secretary  of  Labor)  in 
his  book  "The  Next  American  Frontier." 

Question  5.  Maintaining  a  balance  of  stand  structures  across  the  landscape 
seems  important,  but  how  is  that  balance  to  be  managed  and  controlled? 

Answer.  Foresters  presently  have  much  knowledge  and  highly  refined,  statis- 
tically sophisticated  computer  models  which  allow  them  to  project  changes  in  stand 
structures  for  many  decades  in  the  future — with  and  without  various  silvicultural 
manipulations — for  nearly  all  forest  areas  in  the  United  States.  Foresters  can  simi- 
larly project  where  forests  will  be  susceptible  to  destruction  by  fires,  insects,  and 
winds. 

The  knowledge  also  exists  to  allow  forest  managers  to  project  changes  in  balances 
of  stand  structures  across  whole  landscape  units  with  and  without  various  silvicul- 
tural manipulations  to  each  subarea  (stand).  This  knowledge  is  rapidly  being  put 
into  computer  models  which  will  make  them  "user  friendly"  within  1  to  3  years. 

Using  this  ability  to  predict  changes  in  stand  structures  across  landscapes  with 
and  without  silvicultural  manipulations,  each  local  forest  manager  can  determine 
appropriate  silvicultural  manipulations  for  each  stand  at  each  time  to  maintain  a 
desired  balance  across  the  landscape.  Of  course,  coordination  among  local  managers 
will  be  needed  by  upper-level  managers. 

The  next  step  is  to  implement  the  operations.  The  operations  will  include 
thinning,  uneven-age  harvesting,  even-age  harvesting,  planting,  controlled  burning, 
and  others,  depending  on  local  conditions.  Many  of  tnese  operations  are  known; 
however,  new  operations  (such  as  creating  snags)  may  need  to  be  developed. 

The  planned  sequence  of  operations  will  be  constantly  refined  with  time  as  more 
is  learned  about  the  target  balance  or  about  better  operations  or  as  unexpected  dis- 
turbances interrupt  the  balance.  Monitoring  and  adaptive  management  will  help. 

Question  6.  You  have  stated  that  "maintaining  stable  populations  of  all  species 
by  managing  for  each  species  individually  is  an  impossible  task."  Since  that  is  what 
the  Endangered  Species  Act  requires,  how  would  you  fix  it? 

Answer.  There  are  very  many  species,  each  of  which  has  certain  requirements 
for  its  survival.  Trjdng  to  identify  each  species,  to  determine  the  specific  require- 
ments for  each  species,  and  then  to  develop  a  management  scheme  wnich  will  main- 
tain these  requirements  is  a  complex  and  time-consuming  task.  In  the  course  of  try- 
ing to  meet  the  requirements  of  one  species,  the  habitat  of  another  species  with  con- 
flicting stand  structure  (habitat)  requirements  may  be  reduced  to  the  point  that  this 
sped.  J,  too,  becomes  endangered.  Then  trying  to  meet  the  requirements  of  just 
these  two  species  will  reduce  the  habitat  for  a  tnird  species  until  it  becomes  endan- 
gered and  demanding  attention.  Essentially,  we  would  be  constantly  creating  and 
"chasing"  endangered  species. 

As  an  example,  trying  to  meet  the  habitat  requirements  of  spotted  owl  by  setting 
aside  large  areas  for  old  growth  will  reduce  the  stand  initiation  habitat  for  species 
requiring  this  structure  (See  Figure  2  of  written  comments).  Tliis  action  to  save  the 
spotted  ov/1  may  actually  cause  such  species  at  the  orange-crown  warbler,  the  blue- 
headed  grosbeaK,  the  black -headed  grosbeak,  the  yellow  warbler,  and  others  to  be- 
come endangered;  and  further  actions  will  be  needed  to  save  these  species,  which 
may  in  turn  threaten  still  other  species.  The  result  will  be  a  constant  process  of 
chasing  endangered  species  which  our  management  has  threatened. 
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An  alternative  is: 
i.  Have  the  proactive  provision  of  maintaining  minimal  amounts  of  all  struc- 
tures found  naturally  within  a  landscape  area.  (Viable  populations  of  all  species 
would  be  the  key  to  such  adequate  amounts  of  all  structures.)  The  minimal  amounts 
would  be  required  to  fluctuate  if  such  conditions  were  necessary;  these  amounts  and 
their  fluctuations  would  be  addressed  according  to  Question  4,  above. 

ii.  As  a  backup,  address  species  which  become  endangered  with  proactive,  inten- 
sive, multifaceted  efforts  toward  this  species  which  do  not  reduce  the  habitats  of 
other  species  to  unsustainably  low  values.  The  multifaceted  efforts  would  include 
improving  quality  (not  just  quantity)  of  habitat,  controlling  predators  and  competi- 
tors, trying  to  reintroduce  the  species  to  other  areas  where  it  may  have  become  ex- 
tirpated, and  resolving  other  bottlenecks  to  its  population. 

For  example,  rather  than  try  to  increase  the  area  of  spotted  owl  habitat, 
multifaceted  attempts  to  increase  the  quality  of  habitat  and  to  control  populations 
of  predators  (e.g.,  the  native  great  homed  owl)  and  competitors  (e.g.,  the  oarred  owl, 
which  recently  migrated  from  the  Eastern  United  States)  of  spotted  owls  would  in- 
crease spotted  owl  populations  without  threatening  other  species'  habitats. 

I  am  unsure  if  these  changes  would  require  amending  the  Endangered  Species  Act 
or  could  be  accomplished  by  a  combination  of  adding  policies  to  Federal  agencies, 
incentives  for  private  landowners,  and  funding  to  support  proactive  management  if 
a  species  becomes  endangered.  (See  Question  11.) 

Question  7.  If  one  objective  in  ecosystem  management  is  to  maintain  a  relative 
balance  of  all  species,  does  that  mean  that  some  species  will  fall  by  the  wayside? 

Answer.  Under  any  natural  or  managed  arrangement  (including  the  present  one), 
it  is  never  certain  that  a  species  will  not  fall  by  the  wayside.  Under  the  present 
arrangement  of  species-by-species  listing,  it  is  likely  that  a  species  will  fall  by  the 
wayside  before  it  is  even  identified  as  endangered  since  all  stand  structures  {habi- 
tats) are  not  maintained  across  a  landscape.  In  addition,  we  do  not  become  con- 
cerned with  species  until  they  become  endangered.  In  essence,  we  are  simply  creat- 
ing and  chasing  newly  endangered  species. 

By  maintaining  all  habitats  and  species  across  broad  areas,  it  is  less  likely  that 
a  species  will  be  confined  to  a  small  area  and  become  threatened. 

If  a  species  does  become  threatened,  very  proactive  steps  (described  in  Question 
6)  could  be  taken  to  maintain  the  species,  witnout  threatening  other  species.  If  there 
does  appear  to  be  a  condition  where  one  species  will  only  survive  by  threatening 
another  species  (or  allowing  another  to  fall  by  the  wayside),  the  "God  Squad"  of  the 
present  Endangered  Species  Act  could  then  decide  the  fate  of  these  species. 

Question  8.  If  old  growth  is  an  objective,  will  ecosystem  management  help  us  get 
there? 

Answer.  Constant  change  ecosystem  management  (described  in  written  state- 
ment) will  help  us  attain  old  growth  as  a  necessary  component  of  the  landscape,  for 
several  reasons: 

•  Since  constant  change  ecosystem  management  would  require  maintaining  all 
structures  across  the  landscape  (or  creating  their  structural  features  to  the  extent 
possible  where  they  do  not  exist),  old  growth  would  be  maintained. 

•  By  having  other  structures  also  within  the  landscape,  the  existing  old  growth 
would  be  maintained  (and  replaced  as  necessary)  better  than  if  large  areas  were 
managed  for  just  the  old  growth  structure,  since  the  varied  structures  would  not  be 
as  susceptible  to  large,  natural  disturbances. 

Constant  change  ecosystem  management  would  not  maintain  large  areas  in  old 
growth  to  the  exclusion  of  other  structures  (and  the  threatening  oi  other  sp>edes) 
and  at  the  risk  of  old  growth  species  where  the  large  old  growth  areas  may  be  de- 
stroyed by  catastrophic  disturbances.  In  fact,  maintaining  such  large  areas  of  old 
growth  may  become  in  violation  of  the  Endangered  Species  Act  iCwhen  a  species 
which  requires  another  structure  is  found  threatened  by  extinction. 

Question  9.  You've  written  that  constant  change  ecosystem  management  would 
provide  more  employment  than  even  a  commodity-based  approach.  Apparently  you 
envision  it  as  more  labor  intensive.  Please  explain/ 

Answer.  Commodity-based  management  generally  utilizes  relatively  few  silvicul- 
tural  techniques  in  each  forest  area  to  produce  a  product  which  maximizes  economic 
return  to  the  landowner.  Even-age  management  with  little  or  no  commercial 
thinning  are  typical  of  productive  soils,  and  uneven-age  management  is  typical  of 
nonproductive  soils.  These  practices  do  not  necessarily  maximize  wood  volume  or 
quality  or  maintain  all  structures  across  the  landscape. 
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Constant  change  ecosystem  management  would  entaU  more,  diverse  silvicultural 
activities  such  as  thinning,  pruning,  creating  snags,  and  others.  It  would  require 
some  uneven-age  management  on  productive  soils  and  some  even-age  management 
on  nonproductive  soils  to  maintain  all  structures  across  the  landscape.  The  result 
would  be  more  wood  and  greater  wood  quality  in  the  long  run,  both  of  which  would 
allow  more  employment  through  secondary  manufacture  of  high  quality  products  (in 
addition  to  more  employment  in  silvicultural  operations).  More  structures  in  the 
landscape  would  also  allow  more  values  such  as  recreation,  mushroom  picking,  etc. 
This  ecosystem  management  would  be  more  labor  intensive;  however,  most  of  the 
extra  employment  would  be  paid  for  by  the  free  market  by  production  of  goods  and 
services — not  by  taxes.  (This  will  be  explained  in  detail  in  Question  10.) 

The  natural  reserves  approach  to  ecosystem  management  would  provide  high  em- 
ployment for  restoration  and  for  fighting  and  recovering  from  large  natural  fires; 
nowever,  this  employment  would  be  paid  for  by  taxes. 

Question  10.  Will  your  version  of  ecosystem  management  also  be  more  costly  to 
apply? 

Answer.  My  version  of  ecosystem  management  will  probably  be  slightly  more 
costly  to  the  public  (taxes)  than  commodity  management  but  much  less  costly  than 
natural  reserves  management;  however,  my  version  of  ecosystem  management  may 
be  less  costly  than  commoditv  production  when  all  costs  and  incomes  from  all 
sources  are  considered,  as  shall  be  explained. 

My  version  of  ecosystem  management  would  entail  more  silvicultural  activities 
and  more  labor  (and  so  more  costs)  than  commodity  management.  The  land  will 
produce  more,  higher  quality  products,  more  employment,  and  ecosystem  values  in 
the  long  run.  The  landowner  (public  or  private)  would  receive  more  mcome  from  the 
products,  but  would  have  to  expend  more  labor  and  silviculture  costs.  Where  the 
extra  costs  exceed  the  extra  income,  there  is  a  cost  to  the  landowner  for  ecosystem 
management.  (This  cost  takes  such  forms  as  below-cost  timber  sales  on  public  lands 
and  disincentives  for  management  on  private  lands.)  Other  public  (taxpayer)  costs 
are  reduced,  however;  for  example,  unemployment,  fire  fighting,  and  concerns  with 
endangered  species. 

If  the  total  reduction  in  public  costs  and  the  value  received  by  the  landowner  from 
producing  commodities  are  both  subtracted  from  the  costs  of  my  version  of  eco- 
system management,  the  net  cost  to  the  public  (taxes)  of  ecosystem  management 
will  not  be  very  great.  (Lippke,  B.,  and  C.D.  Oliver.  1993.  article  in  "Journal  of 
Forestry,"  December  1993). 

On  the  other  hand,  if  natural  reserves  ecosystem  management  is  practiced, 
the  total  costs  to  the  taxpayer  of  employment  for  any  restoration  or  fire  fighting 
or  the  cost  of  unemployment  where  no  one  is  employed  (opportunity  foregone)  will 
be  much  higher. 

Question  11.  I  would  like  to  hear  more  about  the  various  incentives  you  propose 
which  will  help  gain  acceptance  for  ecosystem  management. 

Answer.  As  described  in  Question  10,  private  landowners  incur  a  cost  (or  re- 
duced profit)  it  they  provide  the  public  values  of  balanced  ecosystems  and  employ- 
ment rather  than  maximum  commodity  values.  Whereas  landowners  recognize  an 
obligation  to  some  ecosystem  values,  large  costs  (or  reduced  profits)  caused  by  pro- 
viding large  amounts  of  these  values  will  increase  the  cost  of  wood  from  this  region 
and  not  aUow  it  to  compete  with  environmentally  less  favorable  wood  substitutes — 
or  with  wood  harvested  from  areas  with  fewer  ecosystem  safeguards. 

Incentives  can  be  used  to  reward  the  landowner  for  the  extra  cost  of  providing 
ecosystem  values  in  conjunction  with  commodities  which  have  traditionally  provided 
profit  to  the  landowner.  For  example,  if  there  were  a  reward  to  having  the  threat- 
ened spotted  owl  occupy  a  landowner's  forest  instead  of  a  penalty,  many  landowners 
would  actively  try  to  create  the  habitat  rather  than  harvest  stands  when  young  to 
avoid  the  habitat.  (Alternatively,  Montana  ranchers  are  rewarded  for  having  wolves 
on  their  land — an  incentive  which  is  not  counterproductive.) 

These  incentives  can  include: 

A.  A  risk -reducing  program  of  bonding  stands.  This  bond  would  compensate  land- 
owners at  a  fair  market  value  if  they  were  unable  to  harvest  their  stands  because 
an  endangered  species  occupied  them.  This  bonding  would  increase  habitat  for  en- 
dangered species  and  probably  reduce  their  risk  of  extinction  by  keeping  private 
landowners  from  harvesting  their  stands  prematurely  to  avoid  creating  habitat  for 
endangered  species.  It  would  only  cost  tne  government  if  a  private  landowner's 
stand  was  critical  to  saving  the  species. 

B.  A  program  of  trading  or  otherwise  coordinating  stand  structure  conditions 
among  ownerships  within  a  landscape  management  area.  Presently,  antitrust  laws 
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prohibit  coordination  among  landowners  which  would  significantly  affect  the  flow  of 
timber.  Coordination  of  stand  structures  among  landowners  within  a  landscape  area 
is  important  to  keep  a  balance  of  habitats  for  species.  It  may  be  possible  to  coordi- 
nate among  landowners  through  a  system  of  trading  stand  structures  (or  providing 
structures  on  a  competitive  basis,  discussed  in  C).  Each  landowner  could  be  required 
to  maintain  certain  proportions  of  each  structure  and/or  species  population  on  his/ 
her  land,  but  with  the  ability  to  trade(buy/sell)  their  quotas  of  structure  and 
numbers  of  animals  with  other  landowners  within  a  landscape  unit.  This  system  is 
similar  to  the  "tradeable  pollution  quotas"  of  the  1990  Clean  Air  Act.  Such  systems 
will  be  less  subject  to  antitrust  violations  if  state  laws  mandate  them. 

C.  A  program  of  providing  structures  on  a  competitive  basis  among  landowners, 
funded  by  a  public  (or  environmental  organization  s)  "biodiversity  trust  fund.  Where 
a  needed  structure  (e.g.,  old  growth,  Figure  2  of  written  statement)  is  in  short  sup- 
ply, the  biodiversity  trust  fund  could  offer  to  rent  the  structure  from  the  landowner 
who  could  provide  it  at  the  lowest  cost.  For  example,  if  the  public  is  willing  to  pay 
for  2,000  acres  of  old  growth  structure  to  last  for  20  years  from  whichever  land- 
owners in  the  watershed  would  produce  it  most  cheaply,  competitive  bidding  on  con- 
tracts to  produce  old  growth  (up  to  2,000  acres)  would  provide  the  lowest  cost  to 
producing  it.  Each  landowner  would  consider  his/her  forest  inventory,  ctish  flow 
needs,  profits  and/or  losses  from  selectively  cutting  the  stands  and  creating  snags 
to  produce  old  growth,  and  possible  returns  at  the  end  of  20  years  to  decide  the  ad- 
ditional money  they  would  need  to  make  it  profitable  for  them  to  provide  the  old 
growth.  This  additional  money  would  be  their  bid  price;  and  the  lowest  bids  would 
receive  the  contracts — ^until  2,000  acres  was  provided. 

Since  the  general  public  is  largely  the  beneficiary  of  these  needed  habitats,  the 
public  could  pay  for  these  benefits  through  the  general  fund,  timber  excise  taxes, 
capital  gains  taxes,  public  bonds,  and  carbon  sequestration  taxes  (See  Lippke  and 
Oliver,  "Journal  of  Forestry,"  December  1993).  The  benefit  of  competitive  markets 
is  that  the  landowners  who  provide  the  stand  structures  will  be  those  who  can  pro- 
vide the  benefit  at  the  lowest  cost.  The  cost  to  produce  the  objective  will  be  much 
lower  than  the  value  of  the  structure  since  the  public  pays  only  the  incremental  cost 
of  producing  the  structure;  and  the  market  value  of  the  timber  removed  (e.g.,  at  the 
end  of  20  years)  continues  to  pay  for  most  of  the  management.  (In  20  years,  another 
competitive  bid  to  produce  old  growth  can  be  invited  if  conditions  warrant.) 

The  size  of  the  trust  fund  will  directly  determine  how  much  biodiversity  the  public 
is  willing  to  pay  for.  The  competitive  bids  will  ensure  the  public  will  receive  the 
biodiversity  at  most  efficient  costs. 

D.  A  streamlined  set  of  tax,  labor,  and  environmental  laws  to  encourage  invest- 
ments in  long  rotations,  thinning,  and  other  activities  which  increase  biodiversity. 
Examples  of  Taws  which  presently  are  counterproductive  to  ecosystem  management 
(my  definition)  are  listed  in  my  written  statement. 

E.  Small  (and  large)  business  capitalization  incentives,  research,  and  develop- 
ment to  create  well-developed  markets,  secondary  manufacturing,  and  other  forest 

firoduct  technology  components  so  landowners  will  be  encouraged  by  high  profits 
rom  timber  and  other  forest  products  to  invest  in  the  many  needed  silvicultural  op- 
erations. 

F.  A  skilled,  professional  labor  and  management  force  capable  to  prescribing  and 
doing  the  various  silvicultural  operations  needed  to  provide  the  stand  structures 
cheaply  and  efficiently. 

G.  A  program  of  buying  and  selling  timber  futures  so  small  landowners  could  re- 
ceive cash  from  their  immature  stands  without  having  to  harvest  them  prematurely. 
Many  private  landowners  harvest  stands  when  they  need  the  cash,  not  when  the 
stands  return  most  money  (or  provide  suitable  habitats).  Allowing  a  landowner  to 
borrow  money  from  an  immature  stand  (or  sell  timber  futures)  would  make  invest- 
ments in  forestiy  more  liquidable.  It  would  cost  the  Government  primairily  to  get 
such  a  program  initiated. 

H.  A  program  of  providing  cash  flow  incentives  to  small  landowners  for  such  oper- 
ations as  pruning  and  thinmng,  similar  to  FIP  and  REAP  fijnds  previously  available 
for  other  silvicultural  treatments. 

Question  12.  What  is  the  most  important  research  we  should  be  doing  now  to 
aid  the  development  of  ecosystem  management  policies? 

Answer.  The  most  important  effort  would  be  to  reorganize  research  to  make 
it  an  active,  integral  part  of  management  as  is  found  in  very  active  growth  areas 
of  the  United  Statescconomy — medicine,  aerospace,  telecommunications,  and  com- 
puters. 
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The  present  segregation  of  research  and  management  in  much  of  forestry  and 
ecology  has  been  an  interesting  marriage  of  convenience — whereby  the  manager  can 
either  continue  with  a  present  policy  or  stop  all  management  while  the  researcher 
learns  enough  to  proceed  or  change  course. 

By  integrating  management  and  research,  the  managers  would  be  proceeding  at 
each  step  with  the  latest  scientific  knowledge;  and  the  scientists  would  have  both 
an  immediate  test  of  their  findings  and  an  immediate  input  of  research  needs. 

Such  integration  would  occur  best  in  a  bottcm-up,  decentralized  management  ap- 
proach and  would  result  in  managers  demanding  research  in  several  areas: 

I.  Natural  ecosystem  patterns  and  processes; 

•  the  relation  of  species  to  all  stand  structures  (including  both  old  growth  and 
other  stand  structures); 

•  historical  ranges  of  structures,  processes,  and  population  sizes — and  their 
impacts; 

•  other  requirements  of  species  (competitors,  predators,  prey,  etc.); 

•  riparian  and  aquatic  species  requirements; 

II.  Silvicultural  and  forest  management  operations: 

•  silvicultural  operational  techniques  and  equipment; 

•  the  impacts  of  techniques  on  stand  development,  soils,  snag  creation,  etc; 

•  computerized  information  systems  for  coordinating  management  across 
landscape  areas; 

in.  Organization  and  management  systems: 

•  flexible  systems  of  bottoms-up  and  top-down  management  coordination; 

•  adaptive  management  systems; 

•  economic  and  social  considerations  leading  to  policies  for  management; 

•  policies  and  incentives  on  public  lands  for  accomplishing  ecosystem 
management. 

rV.  Forest  product  research  (including  wood  products,  recreation,  wildlife  enjoy- 
ment, mushroom  production,  etc.)  to  increase  tne  value  (and  reduce  cost)  of  eco- 
system management. 


LETTER  FROM  THE  BUREAU  OF  LAND  MANAGEMENT 

United  States  Department  of  the  Interior 

Bureau  of  Land  Management 
Washington,  DC,  December  14,  1993 

Dear  Colleagues:  Secretary  of  the  Interior  Bruce  Babbitt  has  spoken  of  the 
need  to  develop  a  "new  American  land  ethic"  that  is  both  ecologically  responsible 
and  socially  responsive.  The  Bureau  of  Land  Management  (BLM),  with  stewardship 
responsibilities  for  over  270  million  acres  of  public  lands  and  300  million  acres  of 
subsurface  mineral  estates,  can  play  a  substantial  role  in  developing  and  imple- 
menting such  a  new  land  ethnic. 

The  land  management  principles  contained  within  this  document,  Ecosystem 
Management  in  the  BLM:  From  Concept  to  Commitment,  provide  a  new  management 
philosophy  and  a  fundamental  change  in  management  oi  the  public  lands  and  their 
resources.  As  director  of  the  BLM,  I  intend  to  make  certain  that  the  principles  of 
ecosystem  management  frame  administration  of  the  public  lands.  Time  has  come  for 
us  to  work  with  nature  for  the  long-term  benefit  of  society. 

The  public's  expectations  and  use  of  Federal  lands  grow  daily.  It  is  the  challenge 
of  the  BLM  to  implement  management  that  meets  these  expectations  within  the 
limits  imposed  by  ecological  systems  and  the  need  to  conserve  biological  diversity 
and  safeguard  ecological  sustainability. 

The  BLM  is  not  alone  in  our  efforts  to  develop  and  implement  an  ecological  ap- 
proach to  management  of  the  Federal  lands.  We  are  working  closely  with  other 
State  and  Federal  land  management  agencies.  Congress,  user  and  public  interest 
groups,  and  private  citizens  to  further  develop,  refine,  and  implement  the  BLMs 
ecosystem  management  strategy. 
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Please  send  me  your  thou^ts  on  the  principles  described  in  this  document.  I  wel- 
come your  input  on  how  to  best  develop  and  implement  ecosystem  management.  The 
implementation  of  ecosystem  management  is  not  a  static  process.  It  is  imperative 
that  our  publics  are  kept  informed  and  involved  every  step  of  the  way.  I  hope  you 
will  join  us  in  our  efforts  to  restore  and  maintain  healthy  and  productive  public 
lands. 

Sincerely, 

(Signed)  JiM  Baca, 

Director 
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